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PREFACE

A “Survey of Large-Scale Computers and
Computer Projects,” by Mr. A, E. Smith of the
Office of Naval Research, was originally pub-
lished in 1947 and 1948 and was brought up to
date and republished in 1950. Since that time
the computer art has developed rapidly, and a
large number of machines that were then only
inthe design stage are now in successful opera-
tion. Early in 1953, Dr. N, M. Blachman of this
Office undertook to gather all available informa-
tion and publish a new “Survey.” In this labori-
ous undertaking he received much valuable
assistance from Messrs. J. B, Kruskal, Jr., and
J. J. Wolf of the Logistics Research Project at
George Washington University, and from LTJIG
D. L. Hogan, USNR, during a two weeks' tour of
training duty at ONR, as well as from ET'R, R,
Weber, USNR, of the London Branch Office of
ONR. The cooperation of the Computation Re-
search Team, Flight Research Laboratory.
Wright-Patterson Air Force Base, in making
available information that had been gathered for
the preparation of a similar survey is gratefully
acknowledged.

e Wi o | BREE T o

C. B. Hart, CAPT, USN
Assistant Chief for Research
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INTRODUCTION

Onthe following pages are presented data on nearly one
hundred automatic digital computers intended for more or
less general-purpose computation. This information was .
obtained, for the most part, during the month of February
1953, by means of questionnaires. This compendium was
made possible by the very nearly 100 percent response to
those questionnaires. While this Survey is as accurate and
complete as it could be made under the circumstances, it
should be recognized that the data presented are subject to
change in as rapidly expanding a field as that of digital com-
puters, Unfortunately, a few machines are omitted for want
of information on them.

Most of the entries on the following pages are self-
explanatory, buta fewwords are in order concerning others.
The date when "first ready for use" must be interpreted in
the light of the February 1953, date of collection of the infor-
mation. In the case of commercially available computers,
this date often refers to use at the customer's location; in
other cases it refers tothe first useful operation of the com-
puter by the builder. The “floor area™ refers in some cases
tothe entire room housing the computer, and in other cases
tothe base area of the arithmetic, storage, and control cir-
cuitry, The unit “ton™ for cooling refers to the amount of
co?ling provided by the melting of one ton of ice per day at
32" F,

Storage is designated “internal” only when an instruction
address refers to a single stored word, and in some cases
arithmetic registers have been included under internal stor-
age, Tapes which cannot be both written on and read from
under the control of the computer are listed under “input/
output™ media. Inother casesthe nomenclature has not been
standardized; “"match,"” "normalize," and “justify,” for
example, all refer to the operation of shifting a number left
until its most significant digit is non-zero, and counting the
number of places shifted. “Logical multiplication™ and “logi-
cal ‘and' " likewise are synonymous.

At the end of the tabulation are three indexes: (1) listing S
the computers by name, (2) listing the builders, and (3) giv-
ing the geographic location of both the builders and the com-
puters, All left-hand pages have been left blank in order to
permit the reader to insert additional data which he may

acquire.

vi




INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERYICE:
COMPUT ING TIME:

A

FLOOR

COOLING:

ABC

(Automatic Binary Computer)

suitt er: Adr Force Cambridse Research Center, Cambridge, Massachusetts
Air Force Cambridge Research Center
(Financial contritutions made by Air Research Development

Command and the U, S, Air Force,)

Ko

Not available,
Yot availablea,

250 sq,

ft.

FOWER CONSUMPTION: 7'%' kw,
1100 cu,ft, min, rirst seaoy For use: May 1953.

BEST suiTeo fos:  Complex operations on relatively few numbers,
OPERAT ING SCHEDULE: ENG | NEER | NG PROBLEM 50LVING
Schad. Maint.] Eng., Dev. Error-Free Erroneous Repair St gatat
Hrs ! Wk
Percent
PERSONMEL:
wowser 8ase: 2 (8 or 10 externally),

WORD LENGTH

NUMBER RANGE:
NEGATIVE N0, rer.: Cnes' complement.

: 56 binary digits,

INSTRUCTION TYPE: Four-gddress,

"and", "or", count ones, order of magnitude,

SEQUENCE conTroL: General store,
operations:Add, subtract, multinly, divide, convert, conditional transfey,

SPEED]  Transfer Mddition Muitipiication| Division |Other
t Min. 1.5 ma
I
nc Access s _‘JO ma
Seet:. of Altess 1,5 ms| 20 pus 1.2ms| 1,2 ma| 1,2 ms|or less
STORAGE: Capacity |No.of CRT Access ‘Drunniun., Spead
in Magnetic Time Length of
Type Function Words Tracks, or Mode Jor CRT Type Mot ion
Acoustic
Channels | Max. Win.
Magnetic Dyum Internal | 4096 |128 50 mgl,5 mg Surig% gg;g}%m 1200
INPUT/OUTPUT: Type Function Speed
Flexowriter In=-0Out

TAPE SEARCH:
ARITHMET IC MODE:
COMPUTING ELEMENT:
COMPOMENTS:
REMARKS:

Parallel,

Flip-flop,
1200 tubes, 500 cryastals, 50 relays,

Overflow and order sensing checks are built in.

clock FreQ.: Arithmetic unit 100 ke; drum 40 ke,

point location is variable,

The binary




ACE Pilot Model 2
(Automatic Computing Fngine)
ILT BY:
I"g.mi:m:; Electronics Section, National Physical Laboratory
W * National Physical Laboratory, Teddinston, England
COPIES AVAILABLE:
PROGRAMMING SERVICE: Available,
COMPUT ING TIME: Avgilable.
FLOOR AREA: 152 mq, ft. POWER CONSUMPTION:
COOLING: FIRST READY FOR USE:
BEST SUITED FOR:
OPERAT ING SCHEDULES] ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erronecus Repair o= i Yot
Hrs/ Wk
Parcent
PERSONNEL:
NUMBER BASE: 2
woro LENGTH: 32 binary dizits
NUMBER RANGE: INSTRUCTION TYPE: Two-address
NEGATIVE NO. REP.: SEQUENCE CONTROL: General storage
OPERAT IONS:
SPEED:] Transfer Addition [Multiplication] Division
Min.
Incl. Access - 2 “
Max. 2 ma
Excl. of Access
STORAGE: Capacity |WNo. of CRT Access DrumDiam. , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max, Min,
Me 360 118 Ce e Rl e lnan 52
wordstlong, —
aome lines 1
word jong, |
INPUT/OUTPUT: Type Function Speed
(Hollarith) punched cards |Tnpmt Lk words/sec
(Hollerith) punchaed cards |Ontmmt
| Typewriter tput
| 3 80.character lines/sec—

TAPE SEARCH:

ARITHMET IC wODE: Serizl

COMPUTING ELEMENT:
conponents: About B00 tubes,

REMARKS :

CLOCK FREQ.:

1 megacycle




ALWAC 3
(Axel Wenner-Gren Automatic Computer)

suitr sy: Logistics Research, Inc., Redondo Beach, California
INsTALLATIONS: ALWEG Corp., Cologne, Germany
. David Taylor Model Basin, Carderock, Maryland

coPies avaiLaeLe: For sale,
PROGRAMMING SERVICE:
COMPUT ING TIME:

. i FLOOR AREA: 28" x 116", POWER CONSUMPTION: & Jew,
cooting: Internal fans. FIRST READY FOR USE: December 1953.
BEST suITen For: (General purpose; monorail calculations, wind-tunnel data reduction.
OPERAT ING SCHEDULE: ENG INEER ING PROBLEM SOLVING
' ¥ ldle Total
Sched. Maint.] Eng. Dev, Error-Free Erroneous Repair

Hrs/ Wi

Parcent

personnel: Routine maintenance is provided by the manufacturer for one year.

NUMBER BASE: 2
woro LeneTH: 32 binary digits, sign, and 2 check digits.
NUMBER RANGE: iwsTRUCT 10K Tyee: "No address," 4 orders/word,
NEGATIVE WO. Rer.: Sign & abs, value, sequence control: Working storage,
operaTions: Add, subtract, multiply, divide, transfer, absolute value,
extract, negate, compare, overflow, shift, count down, input,
output, complement.

SPEEDY Transfer Addition [Multiplication] Division
Min. 1l ms
Inel, Access
Max. 8 ms
Excl. of Access 1l ms 3‘-" ms _34 ful:]
STORAGE: Capacity | No. of CRT Access DrumDlam,, Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channe ls Max. Min.
| Magnetic drum Internal| 2048 6k 5Qms | Serial
Working 6l 2 PBms |1 ms|Serial
Arith, 4 lms Serial
-
INPUT/OUTPUT: Type Function Speed
| Punched paper tape  |In&Ont | 10 decimal digits/second
10 typewriters In&Out | 10 decimal digits/second |

TAPE SEarcH: None,
ARITHMETIC MoDE:  Serial. cLock FRED.: 67 ke,
- COMPUTING ELEMENT:

COMPONENTS:

remarks:  Of the 4 "syllables" in an instruction word, each may represent
a2 command or an address for the preceding command if required. This address

will refer to a syllable or word in either of 2 "working storage" channels or
to an entire main storage channel. Part of the computer is a test box, which
can statically or dynamically test any of the plug-in units,




BUILT BY:
INSTALLAT IONS:

APE(R)C
(All-Purpose Electronic (Rayon) Computer)

Birkbeck College, University of London

British Rayon Research Association, Manchester

British Tabulating Machine Co, = HEC-1l and HEC-2 (Hollerith
Electronic Computer)

(The Rockefeller Foundation, Imperial Chemical Industries, -

the British Rayon Research Association, and the British Tabu-

lating Machine Co, i
at g%mmter?? contribnted support to the development of

" COPIES AVAILABLE: or sale,
PROGRAMMING SERVICE: Awvailable.
courutTinG TiME: Available,
o FLOOR AREA: 20 sq.ft, POWER CONSUMPTION: 2 kw,
cooLing: None, FIRST READY FOR USE: June 1952,
BEST SUITED For: General purpose; statistics,
OPERAT ING SCHEDULE 3 ENG INEER ING PROBLEM SOLV ING
Sched. Maint.] Eng. Dav. Error-Free Erroneous Repalr AL fotal
Hrs/ Wk ‘a9 2,8 40
Percent 93 7 100%
persownEL: 1 mathematician, 1 clerical, 1 operator-mainterance man,

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO, REP.:
ODPERAT IONS:

2 (8 or 10 externally).

32 binary digits.

-1 to 1. iNsTRUCTION TYPe: Two-address.
Complement. sEQUENCE conTROL: General store.
Addition, subtraction, mmltiplication.

b SPEED: Transfer Addition Multiplication| Division |
inet. accoss 1% 1.2 me | 1.2 ms 1.2 ms | Programmed
vax. 120 me [20 mal 38,4 ms
Excl, of Access 1.2 ms L,_Z ms
TORAGE: Capacity | No. of CRT Access DrumDiam, , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max Min,
| Magnetic drum Internall 512 32 120 ms|1.2 mp Serial 5"dia. 3000rpm
1"long
INPUT/OUTPUT: Type Function Speed
g Teletypewriter In&Out |7 digits per second
Punched-card tabulztor In&Out [32x150 digita/mimte |
Tare searck: Kone,
aITHMETIC wooe: Serial crock Fre0.: 30 ke,

COMPUT ING ELEMENT:
COMPONENTS:
REMARKS:

Double triode,
420 tubes, 30 relays,




APE(X)C | 5
(All-Purpose Electronic (X-~Ray) Computer)

suitT sv: Birkbeck College, University of London
INsTALLATIONs:  Birkbeck College Electric Computation lLaboratory
(The Rockefeller Foundation, Imperial Chemical Industries,
and the British Tabulating Machine Co. contributed support
to the development of this computer.)

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:

Floor AreA: 20 sq. Tt. POWER CONSUMPTION: 2 kw.
cooLing: HNone, FIRST READY FOR use: End of 1953.
BEST suiTep For: General purpose,
OPERAT ING SCHEDULE ENG INEER ING PROBLEM SOLV ING
Sched. Maint.] Eng. Dav. Error=Free Erroneous Repalr ldle Total
Hrs/ Wk
Parcent
PERSONNEL:
wuser Base: 2 (8 or 10 externally).
woro LENGTH: 32 binary digits.
NUMBER RANGE: =1 to 1, INSTRUCTION TYPE: Two-address.
NEGATIVE n0. REP.: Complement, SEQUENCE CONTROL: (eneral store.
orerations: Addition, subtraction, multiplication.
SPEED:  Transfer Mdition Multiplication| Oivision |
nel. Accass |2i" | 0,6 me | 0.6 ms | 0.6 ms | Programmed
Max., |20 ma |20 ma 19.2 ms
Excl. of Access 0. O_é ms
STORAGE: Capacity |No.of CRT Accass DrumDiam,, Speed
in Magnetic Time Length of
Type Funct ion Words Tracks, or Made or CRT Type Mot ion
Acoustic
Channels | Max. Nin.
(Magnetic drum Internal| 1024 32 |20 ms 0.6 mg Serials" dia.! 3000 rpm
1* 1o
INPUT/OUTPUT: Type Function Speed
| Teletypewriter In&Ont |
| Punched-card talmlator  |In&Out digit

TaPE SEarcH: None,
AriTHMETIC wooe: Serial, cLock FREQ.: 60 ke,
coupuTING ELewenT: Double triode.
coweonents: 310 tubes, 3 relays,

REMARKS:




ARBA 6
(Automatische Relais Rekenmachine Amsterdam)

suitt 8y: Mathematisch Centrum, Amsterdam, the Netherlands
INsTALLATIONS: Mathematisch Centrum.

cories avarasie: No,
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLoor arca: B0"x16" plus desk, rowcr coxsuweTion: 3 kw,

cooring: None. FIRST READY FOR USE: 1954,
BEST SUITED For: General purpose,
OPERAT ING SCHEDULES ENG INEERING PROBLEM 50LV ING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair idle Jots|
Hrs/ Wk
Parcent
PERSONNEL:

wuuser sase: 2 (10 externally),
woro LensTH: 30 binary digits (instructions 15 binary digits).
wuuser manGe: =1 t0 1. iNsTrucTion Trre: One-address.
NEGATIVE w0, ree.: Ones' complement. sequence conTrol: General store,
orenations: Addition, subtraction, multiplication, division, print, etc.

SPEEDI] Transfer | Addition pwuitiplication| Oivision | Shift [Mult, by|10
ey e BT 7e5 ms| 7.5 md 87,5 ms| 87,5 ms| 27,5 ms!|27.5 ms
Max, 27.5 ms| 2 ].OE +5 m8 m.&m
Excl. of Access 2,5 ms 2,5 m 2.5 ms 82.5 ms 5,0 me{10,0 mg
STORAGE: Capaclity |No. of CRT Access DrumDiam, , Speed
In Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot fon
Acoustic
Channels | Max. Min.
| Magnetic drum  |Internall 1024 | 64 [22dmsl 23ps Seriall
30-bit wds 30
inpuT/ouTPUT:[ Type Function Speed
| Paper tape Input
| Typewriter Outmt | B dec

TAPE SEARCH:
ARITHMETIC MoDE: Serial. CLOCK FREQ.:
coupuTING ELEMENT: Selenium rectifiers,
cowronenTs: 500 tubes, 2000 selenium rectifiers, and 15 relays,
sewanxs: This computer, though electronic, has been named after its
relay predscessor.
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|

AVIDAC
(Argonne's Version of the IAS Digltal Automatic Computer)

suiLy ev: Argonne National Laboratory, Lemont, Illinois
INsTALLATIONS: Argonne National Laboratory

COPIES AVAILABLE: NO,

4 proGRAMMING SErvice: No policy fixad,
comeuTing Tive: No policy fixad,
Froor area: 500 sq. ft, POWER CONSUMPTION: 20 low,
cooLing: 3500 cu.ft/min. FIRST READY FOR USE: In operation now,
BEST SUITED For: Caneral scientifie,
OPERAT ING SCHEDULE 3] ENG INEER ING PROBLEM SOLVING
= Idle Total
Sched. Maint.] Eng. Dev. Error=Fres Erroneous Repair
Hrs/ Wk
Percent
PERSONNEL:

nouser sase: 2 (16 externally).
woro Lewsh: #0 binary diglts (instructions 20 binary digits).
wuMser Range: =i %O 1-2-'9- instrRUCTION Type: One-address
NEGATIVE w0. Rep.: TwoS' complement seQuENCE cowTroL: General store,
orerarions: Add, subtract, maltiply, divide, several transfers of control,
partial substitution into the memory.

SPEEDY] Transfer Mdition Multiplication] Division
Nin. - er
: Incl. Access = éo ,"'S 200 ma 800
Varx. 50 ‘na 5ag_fm 820
Excl. of Access 20 &8 5C 'Hﬁ 800 ‘lﬁ
Y L
STORAGE: Capacity |No. of CRY Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels [ Max. l Min.
Blec atic Internal | 1024 40 |20 s O mdPerallel| SCPIA
T T

l;@iﬂc_‘.hpe [Bxternal [50,000 o |20 s |20 80! .

' INPUT/OUTPUT: Type Function Speed
[Teletype In-Out | 12 characters/sec.
- 1Ape SeArcH: Possible in both directions,
ARITHMETIC wope: Farallel, CLOCK FREQ.:
COMPUTING ELEMENT:
» COMPONENTS: 2800 tu‘beu, no crysta.ls, no rOlEJ!-

sewarks: The machine is currently in operation for porblem solving, using only
256 words in internal memory and no extsrnal memory, but is still being dedugged
(March 1953). A single external magnetic tape unit of preliminary design will probably
be instelled within 6 or 8 months, and the internsl memory will probably be increased
to capacity in that time, Iater it is plammed to install L tape units of greater
capacity and perhaps higher speed, The logical design of this computer is modellad

on the IAS commuter,
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BARK 8
(BipAr Automatisk Rell-Kalkylator)

suitr 8v: Matematikmaskinndmndens Arbetsgrup
INSTALLATIONS: Matematikmaskinnamndens Arbetsgrup, Kunglig Tekniska
Hbgskola, Stockholm, Sweden
(This group is supported by the Swedish Board for Computing
Machinery and the Royal Telegraph Administration.)

corPiES avaitasLe: No.,
PROGRAMMING SERVICE: Available.
coMPuTING TIME: Awvailable.
FLOOR AREA: 710 8q. ft. POWER CONSUMPTION: § kw,
i cooLing: None. FIRST READY FOR UsE: February 1950. tabulation.
sesT suiTeD For: General purpose;integration of o.d.e,,matrix inversion,/

OPERATING SCHEDULE 3| ENG INEER ING PROBLEM SOLVING Plugg
¥ |
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair Pré L
14 93

Hrs /Wi L ?‘l'
Parcent g 80 15 100

personnel: 4 operators, 3 mathematicians, 1 maintenance man, 1 clerical.

wuser sase:  2(input is decimal,output is octal or decimal). & sign.
WORD LENGTH: 25 bitn for gmnerical part & sign plus 7 bits for exponent/
NUMBER RANGE: to 10 INSTRUCTION TYPE: 3=address .

NEGATIVE NO. REP.: A.bsolute value&signscquence covrror: Non-removable plugboard.

operations: Several transfer and addition operations, multiplication,
logical addition, shift, input, transfer exponent to numerical
L part of number, trana:l’er 6 digits of numerical part to exponent,

and output.
SPEED] Transfer Addition ultiplication| Division
v Incl, Ac L2
ncl. cess
Max. | A E 200 ms 300 ms 100 ms I2 or 3 511:.._#
Excl. of Access
STORAGE: Capacity |[MNo.of CRT Access DrumDiam., , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Made or CRT Type Motion
Acoustic
Channels | Wax. Min.

Relay registers Intem% 100

input/ouTPuT:| Type Function Speed

2 binary punched tapes  |/In&Out |One word per second
f |5 decimal punched tapes |In&Out |8 digits per gecond |

|3 typewriters Output |8
T4PE sEarck: None.,
ARITHMETIC wooE: Parallel. CLOCK FREQ.:
- comPuTinG ELEMENT: Relaysa.

couponents: About 7,500 relays,
pevarks: See G. Kjellberg and G. Weovius, "The BARK, A Swedieh General

Purpose Relay Computer,” Mathematical Tables and other Aids
to Computation. V, No. 33, pp. 29-34 (Jan. 1951).
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Bell Computer, Model V 9

suitt 8y: Bell Telephone Laboratories, Murray Hill, New Jersey.
INsTALLATIONS: National Advisory Committee for Aercnautics, Langley Field, Va.
Ballistic Research Laboratories, Aberdeen Proving Ground, Md.

(Where two figures are given below, the first applies to the
NACA mechine and the second to the BRL machine.)

-
_ COPIES AVAILABLE:
PROGRAMMING SERVICE: Available at BRL to groups engaged in national defense work.
compuring TiMe: Available at BRL to groups engaged in national defense work.
FLooR AREA: 1150 /1600 sq. £+, rower consuwerion: 23/3 ko,
2 cooLing: 7E-ton a.cond,Nonesirst reaoy fFor use: 1GU6 /1947,
BEST SUITED For: General-purpose, repeiitive computing with little input.
DPERAT ING SCHEDULE? ENG INEERING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair s Yotad
wes/w | 1,0/1.5] 0.6/0 |100/81.7]0.1/1.0 [3.3/8,0 [6.9/1.8 [112/94.0
Percent | 0,9/1,61 0.5/0 189.54/86,90,1/1.1 12.9/8.5 16.2/1.9 | 100%
personnel: NACA: 1 operator, 3 maintenance men, 4 mathematicians, 1 cleri-
cal, 1 in training for maintenance.
BRL: 1 maintenance man, 2 mathematicians. each decimal digit.
nowser sase: 10 (biquinary code). One of 2 & 1 of 5 relays must close for
woro LenoTH: Sign and 7 significant decimal digits and exponent of =19 to 19.
woser pange: =100 o 21019, ustauction Tvee: Three-address.
' NEGATIVE N0. REP.: Magnitude and eign. seouence contror: Punched paper tape.
operaTions: Addition, subtraction, mmltiplication, division. There are
. tables permanently tuilt into the machine for the sine, cosine,
inverse ftangent, common logarithm, and antilogarithm.
SPEEDY Transfer Addition |Multiplication] Division
o Incl. Access gees Q_.Q?J__Q_.B_B_E_Q__Q_.B_m_" (0.0 8 3 sec
wax. | 0,07 & 10.3 sec!| 1.0 gec [2.2 gec
Excl. of Access
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
n Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channals Max. Min.
Relays Internail 13 70 me|70 msParaliel
| Punched tape Externall Unitd. [Usuailf up th limih, T.‘g[gac.
INPUT/OUTPUT: Type Function Speed
Paper tape in & Oa} 20 frames per second
i | Typewriter Qutput| é characters per second |
TaPE sEARcH: Possible in either dirsction,
ARITHMETIC MoDE: Parallel, CLOCK FREQ.:
" COMPUTING ELEMENT: Relays,
couPONENTS: 5000 relays in sach of the two computers comprising each in-
rewarks: stallation. The operating schedules refer to the average for
! the two. At NACA they are attended only 80 hrs/wk, at BRL 40,
The erroneous time is due entirely to luman errors; the idle
time is due to stopping during unattended operation. See F. L.
Alt, Mathematical Tables and Qther Aids to Computation, no. 21,
pp. 1-13 (January 1948), and no. 22, pp. 69-84 (April 1948).




BUILT BY
INSTALLAT IONS

Bell Computer, Model VI 10

: Bell Telephone lLaboratories, Murray Hill, New Jersey.
: Bell Telephone Laboratories.

COPIES AVAILABLE:

PROGRAMM ING SERVICE:
COMPUTING TIME:

FLOOR AREA

COOLING:

BEST SUITED FOR

: 12 bays POWER CONSUMPTION:
FIRST READY FOR USE: 1049

: General purpose; network analysis and matrix calculations.

DPERAT ING SCHEDULEY ENG INEER ING PROBLEM S50LVING
Sched. Maint.] Eng. Dev. Error-Free Erronecus Repalr tdle Total
Hrs/ Wk
Farcent
PERSONMEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
MEGATIVE NO. REP.:
DPERATIONS:

10 (biquinary code).

Sizn % 3=, 6-, 05 10-dec.-digit factor and exponent -19 to 19.
+1074 to = 1099, (wsmucrion Tree: Three-address.

Magznitude and sign. sequence controL: Paper tape.

There is provision for wiring in 200 subroutines of up to 20
steps by passing 2000 insulated wires through the appropriate

coils. Trigonometric, logarithmic, complex, impedance, and ad-
g are thus iumediately available at gll times,
SPEEDY Transfer Addition Multiplication Division
Min.
Incl. Access
Maw .,
Excl. of Access
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels | Max, Min
-
INPUT/OUTPUT: Type Function Speed
5 Punched tape Inpat | There is provision for 3 |
Teletypewriter Outmi | remote-control stationa,
TAPE SEARCH:
ARITHMET IC MODE: CLOCK FREQ.:
- COMPUTING ELEMENT: Relays.
cowronents: 4300 relays and 86 cold-cathode tubes.
rewarks: When the checking circuits fail to indicate satisfactory op-

—‘1

eration, the computer automatically goes back and tries
again. Since failures are cften due to transient relay-con-
tact failure, the gsecond attempt is generally successful,




Bendix Decimal Digital Differentisl Anulyzer

suiLt sy: Bendix Computer Division, Bendix Aviation Corp,.
insTaLLaTions: Bendix Computer Division, Los Angeles, Calif,

COPIES AVAILABLE: NOg
. PROGRAMMING SERVICE: Y@S,
cOMPUT ING Tiug: MO,
FLOOR AREA: 20 sq. ft, power consunrTion: 4 kw,
2 COOLING: FIRST READY FOR USE: Jamuary 1954,
gesT suiTep ror: Solution of differential equations,
OPERAT ING SCHEDULE? ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erronecus Repair AL Total
Hirs /Wi 3 1 30 1 3 2 %]
Percent 75 245 7540 2.5 75 5.0 100
personneL: 1 operator, 1 maintenance man, 3 mathematicians,
wmser sase: 10 (excess=3),
woro Lensth: 6 decimal digits,
wuMpeR range: variable, INSTRUCT 1ON TYPE:
NEGAT IVE NO. Rep.: Complement, SEQUENCE CONTROL: Special drum etore,
OPERATIONS: Add dym to ym and multiply by d'xn‘
3 The computer has 60 intezrators,
SPEED]  Transfer Addition |Multiplication] Division |ITteratiom
o Incl. Access Al 10 e
3 Max. 10 ms
E;;Ti of Access
STORAGE: Capacity | MNo.of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min
Magnetic Drum Internal 15 13%dia, | 3000rpm
2"l o
INPUT/OUTPUT: Type Function Speed
[ Tape Reader Input
i Tape Punch [Oatput
[ Typewriter Output 10 characters/sec.

TAPE SEARCH:
ARITHMETIC MODE:
COMPUT ING ELEMENT:
COMPOMENTS:
REMARKS:

Serio-parallel,

Number of tubes

Possible in reverse direction,

cLock FREQ-: 204 ke,

not yet determined, 2400 crystals,

Can compute new initial conditions during each solution and

recompute the solution with the new initizl conditionms,




BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:

RESK 12
(BinAr Elektronisk Sekvens-Kalkylator)
Matematilmaskinnfmndens Arbetsgrup,¥unglig Tekniska Hbgskola Stock-
Kunglig Tekniska Hbgskola holm, Sweden
(This group is supported by the Swedish Board for Computing
Machinery.)

No.

Floor area: About 70 sq. ft. powea consuwpTion: 14 kw,
- cooLing: 2000 cfm, FIRST READY FOR usE: 1954,
8EsT suiTen For: General purpose;government,scientific, & industrial computing.
OPERATING SCHEDULE ENGINEERING PROBLEM SOLVING
Sched. Maint.| Eng. Dev. Error-Free Erroneous Repair idis Tota!
Hrs /Wi
Percent
PERSONNEL:
wowser sase: 2 (10 externally).
woro LensTh: 40 binary digits (instructions 20 binary digite).

NUMBER RANGE:
NEGATIVE NO. REP.:

=1 to 1. iNsTRUcTION TrPE: One-address,
Twos' complement. SEQUENCE conTroL: General store.

orerations: Addition, subtraction, mltiplication, logical multiplication,
shift.
SPEED: Transfer Addition [Multiplication| Division
- Min.

Incl, Access

50 ;s |1 50 s 1300 qu

we. 150 us 150 ys
Excl. of Access / ﬁ {u_g LS

'}

TORA ! Capacity |No.of CRT Access DrumDiam. , Speed

in Magnetic Time Length of
Type Function Words Tracks, or Wode or CRT Type Mot ion

Acoustic
Channels | Max. Min.

Flectrosgticﬂms,}lnteml 256 4o |25 .ulzkf._s_mgugl 5UP1
/ drums

?kgnﬂis_dm

rnal| B192 256 120 mg0.6ms |Serial Fjﬂw
"

INPUT/OUTPUT:

TAPE SEARCH:
ARITHMET IC MODE:

COMPUT ING ELEMENT:
COMPOMENTS:
REMARKS:

Type Function Speed
ielectric r-tape Input POO frames/sec.

I

r Output |10 characters/sec, |

None,

Parallel clock FREQ.: 160 ke,

Tricdes and diodes.

2250 tubes, 200 crystal rectifiers,

It 1s hoped to double the spot density on the cathode-ray
tubes and obtain a 512-word memory.




- TYT X

Computar)

{
-

Eckert-Mauchly Division (Reminston Rand Inc,), Philadelphia,

(Binary Antomatic

BUILT BY:
insTaLtaTions:  Northrop Aircraft Corporation, Penn,
Hawthorna, California
COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA: 20 so, ft, POWER CONSUMPTION:
COOLING: FIRST READY FOR USE: Ausmst, 1940,
BEST suITED For:  (eneral purpose,
OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLVING
Sched. Maint.| Eng. Dev. Error-Free Erroneous Repair i Total
Hrs/Wk
Parcent
PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS:

2 (8 axternally).

30 binary digits & sign (instructions 15 binary digzits),
-1 to 1 INSTRUCTION TYPE: One-addrsss,

Twoa! comnlement, SEQUENCE CONTROL: store,

Add, subtract, multiply, divide, tran=fer; transfer
control, input, output, stop.

Oenmral

SPEEDY Transfer Addition |Multiplication] Division
Min.
Incl. Access
Max. 800 s 11200 4 (1200 ius
Excl. of Access 28 7 100 /“8 1000 =
7 7 T
STORAGE: Capacity |No.of CAT Accass DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode |or CRTType| Motien
Acoustic
Channels | Max. Min.
Mercury delay linds Intern 512 16 3?6;m 10,544 Serisl 32 wordps
INPUT/QUTPUT: Type Function Speed
Keyvboard Irrut
Maznetic tape In-out Written on only by computer. .|
Typewriter Ousput
tare search: None, The tape is controlled mannally.
ARITHMETIC MoDE: Serial, CLOCK FREQ.: I me,
compuTInG ELEMENT: Tubes,
coupoNents: 700 tubes,
remanrs: See A, A, Auerbach, J, P, Eckert, Jr,, R, F, Shaw, J, R,

.Pp. 12=29, (Jan, 1952),

Welner, L, D, Wilson, ®The Pinac", Proc. I.R.E., Vol. 40,

The storage and arithmetic units

are complately duplicated; a difference durinz computation
stops the computer,

R R R R RS




suilt sv:Burroughs Adding Mechine Co,, Philadelphia, Pennsylvania

insTaLLAT rons: Wayme University Computation Laboratory,

Not available,

COPIES AVAILABLE:

Detroit, Michigan.

proGRAMMING SErvice: Available,
conputing Tiug: Availabdble,
Floor area: 1200 sq, ft, PONER CONSUMPTION: 35 lew,
COOLING: FirsT READY FOR UsE: February 1951,
BEST suITED For: Gremeral purpose
OPERAT ING SCHEDULE ENG INEERING PROELEM SOLVING
Sched. Maint.] Eng. Dev. Error=Free Erronecus Repair rais Total
Hrs/ Wi 29 3 L)
Parcent 10 10 72.5 7a5 100
rersonnel: 1 operator, 2 maintenance, 4 mathematicians,
wuser sase: 10 (excess~three code)
woro Lewori: 9 decimal digits wd,

NUMBER RANGE:

Dec. pt.anywhere in/ iwsteuction Tvee: One or two-sddress (Programmable

NEGATIVE N0. Ree.: Complement sequence control: Oeneral atore change).
orerations: Add, subtract, multiply, divide, compare, extract, shifg,
Input—output,
SPEEDY Transfer Mdition Multiplication| Division
Incl. Access Nin. M_.__io_m
Max. 046 ms 30 ms
Excl. of Access
STORAGE: | Capacity |WNe. of CRT Access DrumDiam. , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channe |s Max . Min
Megnetic Drum Internal 800 16 |32 m 8% diaf1800rpm
INPUT/OUTPUT: Type Function Speed
Teletype In=Out| 6 char/sec
Photoelectric tape reader | Input
TAPE SEARCH:
ARITHMETIC Mobi - Sevinl, CLOCK FREQ.: 125 ke

COMPUT ING ELEMENT

couponents: 3271 tultes, 6773 crystal rectifiers.
agwarxs; This computer was assembled from Burroughs Pulse Control

The computer

has an automatic wordecheck digit which is a weighted count

Units,

of bits modulo 3,

and tape synchronism check,

These units are available separately,

It also hag an arithmetic overflow check




CADAC 102
(Cambridge Digital Automatic Computer)

suiLT 8y: Computer Research Corporation, Hawthorne, California.
INsTALLATIONS: Project Lincoln, Massachusetts Institute of Technology.
(Owned by the Air Force Cambridze Research Center.)

coPIES AvalLABLE: NO.
PROGRAMMING SERVICE: Not available.
coupuTinG Tive: Not available.

FLOOR AREA: 3—%— 2 POWER CONSUMPTION: § Jow,

£t x 25 9%,
FIRST READY FOR USE: Janmary 1952,

cooting: Built in,

BEST suiTen For: General-purvose computaticn not reguiring large storass.
OPERAT ING SCHEDULE 3 ENG INEER ING PROBLEM SOLV ING
Sched. Maint.] Eng. Dev. Error-Free Erronsous Repair idie fote!
Hes i Wk
Parcent
PERSONNEL:

wouser sase: 2 (8 externally).
woro LeweTh: 36 binary digits (instructions 42 binary digits).
NuMBER RaNge: =1 to 1, isTRUCTION TYPE: Three-address.
NEGATIVE wo. rep.: Magnitude and gizn. sequence control: General store.
oreraTions: Reagonable set of thres-addrsss commands, primarily lacking in

input-outpat commands.

SPEEDY Transfer | Addition ultiplication| Division
Incl, Access 25 ELJJ_M Q5 me 22 ma
Max.
Excl. of Access
STORAGE: Capacity |No.of CRT Access DrumDfiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or uode or CRT Type Mot ion
Acoustic
Channels | Max. Min.
Magnetic drum Internal| 3024% | 16 [25 mel O |Serial {12"dia.]2400rpm|
INPUT/QUTPUT: Type Function Speed
Keyboard Input
Typewriter Qutpat | 10 digits per second. .
TAPE SEARCH:
cLock FREQ.: 100 ke,

ARITHMETIC wope:Serial,
couputing ELemenT:Crystal diodes and flip flops.
couponenTS: 195 tubes, 2500 crystal rectifiers, and 10 relays.
pemarks:During the first four months of eoperation, covering 170 hours
of operating time, three faults occurred, requiring 1% hours

for their repair.




'-.,;;"----------'--'-"-------------------—--—————---------------__..._.._.._________,___________________________________T
CADAC 1022 16

suiLt svComputer Research Corporation, Hawthorne, California.

insTaLtaTions#l Specisl order, | #8 USN P-G School, Monterey, Calif,
= 42 & #4 Army Ord,, White Sands Proving Ground, Las Cruces, N.M.
£3 Rand Corp., Santa Moniea, Calif.|#9 Gulf Res. & Dev. Co., Pittsburgh
#5 Waval Ord. Test Station, Inyokern, Calif, Penna.
= #6 Army Chem. Center, Zdgewood, Md.|#10 Prudential Ins.Co., Newark, ¥.J.

#7 CRC Computing Center.
coPies avatLaBLleF or sale or rent.
PROGRAMMING SERVICE: Available,
compuTing Tiue: Aveilable,

- Floor AReA: B sa. Tt. FONER CONSuwFTION: O lkw.,
cooLing: Internal fan. FIRST READY For use: May 1953,
sEst suITep For: Genefal purpose.
OPERAT (NG SCHEOULE ENG INEER ING PROBLEM SOLV ING
Sched. Msint.] Eng. Dev. Errar-Frae Erronsous Repair iate Total
e/ W 8 0 132 & 0 168
Parcant i €] 82 iy 0 1004 |

sersonner: The foregoing operating schedule is guaranteed in the lease, Esti-
mated personnel requirements are: 1 operztor, ',15 maintenance man,
and mathematician(s).
wuaer ease: 2 (8 or 10 externally--8,4,2,1 code).
woso tenori: 36 binary dizits (instructions 42 binary dizits).
NuMBer range: =L to 1, iNsTRUCTION Tyeg; Three-address.
WEGATIVE wo. rer.: Magnitude and sign. sequewce cowrmor: Genoral store.
orerations: Full set of arithmetic, logical, and inmut-output crders.

- SPEED]  Transfer Addition itiplication| Division

I 12—5,[: m3 12‘3 ms 235 ms 25 me

Incl. Access

Excl. of Access

STORAGE: Capacity |No. of CRY Access DrumDiam,, Speed
in Magnetic Time Length of
Type Function Words Tracks, or Node or CRT Type Mot ion
Acoustic
Channe ls Max. Min,

Magnetic drum Internal 3102L 16 25 mal C Sawial Qo"dia. [2400rpm
| Drum buffer | Internal 8 bt 3.1mel 0 [Serial
[ Magnetic tape | Bxternal 800,000 2 mir Sar-par| 1200 £ 72" /aed

s b

b |-

INPUT/OUTPUT: Type Function Speed
. Keyboard Input
Magnetic tape In& OCuil €0 word 2
* Punched cards In2 Quill card (& w 56
Punched Teper tape Inf- Outll word (10 6-bit chars)/sed
1ape search: Possible in either direction con several tapes during computing
ARITHMET 1C wonE: Serial. clock FREQ.: 100 oo,

couruTing ELewent: Crystal diodes and flip-flops.
cowponents: 300 tubes and about 4000 crystal rectifiers,
aewanks: The compuier will halt antomatically on unprogrammed cverflow

and on number pick-up instead of command,




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:

CAIDIC 17
(California Digital Computer)
Electrical Engineering Divieion, Univ, of Calif., Berkeley
University of California
(The Office of Naval Research contributed financial support
to the development of the computer,)

¥o (but plans and drawings will be available),
Will be generally available,
Will be generally available,

Floor ARea: 100 sq, ft. power consuvetion: 10 kw,

cooting: None, FIRST READY FOR USE: Summey 1953,
BEST suiTen For: General purpose (large memory, small output, moderate speed).
OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLVING
Sched. Maint.| Eng. Dev. Error=Free Erronecus Repair gie JOSA

Hrs/ Wk
Parceant

PERSONNEL:

noweer sase: 10 (Belim2-1),

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:

10 decimal digits and sign (instructions 6 decimal digits).
-1 to 1, nsTrucT 10N Tyee: One-address

Absalute value & sign.scouence contror: General store,

Add, subtract, multiply, divide, square root, plus subprogram

OPERAT IONS:
and conditional subprogram operations, (Multiply and divide
operations provide for either rounded or full length results.)
SPEEDY Transfer Addition [Multiplication] Division
tnel. Access b Min- | 600 ms | 600 ms 5 mg 10 ms
uax. | 17'me | 17'ms| 34 ms 34 me
Excl. of Access 84 ns 336 S ms 10 mg
STORAGE: Capacity |No. of CAT Access DrumDiam. Speed
in Magnetic Time Length of
Type Function Wards Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max, Min.
Magnetic Drum Internal|10,000 | 200 |17 i£416Qu & [SecBar, (B%d1a. | 3600rmm)
6"long
INPUT/OUTPUT: Type Function Speed
oto-electric Tape Reader |Input | 600 decimal digits/sec, |
Flexowriter Punch Output | 30 decimal digits/sec, |

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

e ——— e T T ——— e

None,
Serio=parallel,
Diode adder (decimal),

cLock FREQ.: L& ke,

1100 tubes, 1300 crystal rectifiers (12 relays in power supply),

Financial support.of vesearch and development personnel from
ONR, Equipment furnished by University of California, See
P, M, Morton, "The California Digitel Computer,® Mathematical
Tables and other Alds to Computation, V, No. 34, pp 57=61,
(AJPrij.ilgfﬁl)- e




suiLt sv: Hogan Laboratories, Inc,, New York, Few York,
insTaLiaTions: Westinghouse Blactric Corp, (WAPD) (owned by AEC), Pittsburgh,Pa.
Jolms Hopking University (ORO) (owned by U.S. Ammy)Chevy Eﬁase,
Few York University, New York City,N.Y. 1
Fuclear Development Associates, White Plains, N.Y.

. COPIES AvAiLABLe: For gale =~ for rent at a later date,
erocRAMMING SERvicE: Available,
CONPUTING TIME:
FLOOR arEs: 15 sS04 ft. POWER CONSUMPTION: 3.5 low,
cooring: 1000 cfm built—in, rirst reaoy for use:  March 1953
8EST suiTen For: CGeneral-purpose, selentific computing.

OPERAT ING SCHEDULE ENGINEERING PROBLEM SOLVING
. 2 | T I
Sched ., “nnr:l.I Eng. Dev. Error-Free Erroneous Repair e b
Hrs/ Wk
Parcent

PERSONMEL:

wmser Base: 2 (externally 10 and 16),
woro tenaTi: 41 binary digits (instructions 20 dizits),
NUMBER RANGE: =i To 1, isTrucTion Tyee: One=2ddress,
NEGATIVE N0. Rep.: Complement, seouence controL: General-atore,
orerations: Ad4dlvion, subtraction, maltiplication (with and without round-off)

division, transfers, decimal-binary conversion, shift, 3 transfer

3 ey 1 -
¢l conisrol, nmi-tutput,

SPEEDY Transfer Addition [Multiplication] Division ’H 1
i Incl. Access AL g ms -fj' 1S L ns | 4 jb o
Vas. 25 ma 35 ms 68 ms 28 ms 68 ms
Excl, of Access 8 nms 17 ms 34 ms 3% ms 34 ms
STORAGE: Capacity |Mo. of CRT Access DrumDiam, , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Typa Mot ion
Acoustie
Channels | Max, I Min.
Magnetic Drum Internal [3000 to |2 10 |17 msi® ms [Serisl B"x8" |59 rps
U e £
INPUT/OUTPUT: Type Function Speed
Flexcwriter Bouivment In-Out | 10 characters/second

; including binary-
decimal conversion

TAPE SEARCH:

ARITHMETIC MODE: Sarial, CLOCK FRED.: 80 ks,
= E ~
- couPUTING ELEMENT: 2 LiP=TLlop,

cowponenTs: (00 tubes,
gemanrs: Toe Circle Commuter was devsloped under the auspices of
Hogan Laboratoriesg, New York University, and Fuclear
Development Associzates,




Consolidated Engineering Corporation Model 36-101 Computer System 19
suitt sv:  Consolidated Engineering Corporation, Pasadena, California
insTaLLATIONs:  Consolidated Engineering Corporation
COPIES AVAILABLE: For sale, possibly for rent,
PROGRAMMING SERVICE:  Pogsibly available,
COMPUTING TIME:  Posgibly available,
FLOOR AREA: 150 sq, ft, POWER cONSUNMPTION: 7 kva,
COOLING: 00 cfm bailt dnm.rinst reaoy Fom use: May 1953
BEST SUITED Fop: General-purpose mathematical and scientific computation,
OPERAT ING SCHEOULE! ENG | NEER ING PROBLEM SOLVING ™ o
Sched. Maint.| Eng. Dev. Error=Frae Erroneous Repalr
Hrs/ Wk
Parcent
PERSONNEL:
nowser Base: 10 (B-dim2~l representation)
woro LEnGTH: 10 dec, disits
NUMBER RANGE: =1 to 1 INSTRUCTION TYPE: | address
NEGATIVE N0. ReP.:  Sign & abs. value SEQUENCE CONTROL: Geperal store
operaTions: Addition, subrraction, mmltiplication, division, floatinz-point

operations, logical multiplication, comparison,

cutput,
SPEEDY] Transfer Mdition |Multiplication| Division
win. | 0.3 0.6 ms |9.0 mg 12.4
Inel. ms
o iy GE 2 ms 2 ms |8.5 ms
Excl. of Access b.09 me 0,3 ms [8.8 ms 12,2
g pacit . of DrumODiam., , Speed
AR el "Coricth of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels | Wax, [ Min.
Magnetic drum Internal 80 & recirl 1,7ms Ser-pakl2®dia{3500rpm |
\ ¢ulati 114" logg
24 Joope o
/ & trackk e
(JInternal 4000 | Sar-par
INPUT/OUTPUT: Type Funct ion Speed
| Ehotoslectric tane rsader |[Inpnt [US0 dec, digitsfeee——
top |12 dec, digits/cec
| Zypewriter Output 8 des, digits/sec |

TAPE SEARCH
ARITHMETIC MODE
COMPUTING ELEMENT
COMPONENTS
REMARKS

divisions (dividend larger than division),

: None

: Serio~-parallel

. Flip-flop

: 1200 tubes, 3000 crystal rectifiers
: The "loops® on the dyum recirculats information between magnetic
heads spaced 1/10 of the drum periphery apart, Automatic checks are
tuilt in for add-substract overflow, forbidden L4=bit codes, and improper
A special L-digit register
facilitates alteration of addresses, floating-point programming, and
tallying of reapetitive cycles,

cLock FRED.: 140 ke

transfer control, input-




CRC 105 20
Decimal Digital Differential Analyzer

suitt sv:Computer Research Corporation, Hawthorne, California.
INsTALLATIONS:Army Ord., Ballistic Research labs., Aberdeen Provingz Ground, Md.
- Navy Bureau of Ordnance, Washington, D.C.
Lockheed Aircraft, Burbank, California.
Naval Ordnance Test Station, Pasadena, California.
Holloman Air Force Base, Alamogordo, Wew Mexico.
(Army Ord. contribtuted support to the development of the computer.
. corles avaiuste:For sale or rent.
PrROGRAMMING SERViCE:Not available.
couruting Tive:Not available,

FLoor area:8 sq, ft. POWER CONSUNPTION: 7 kow.,
F cooLing: Internal fan, FIRST READY FOR USE: February 1953.
8EST suITED For:Solution of ordinary and some partial differential equations.
OPERAT ING SCHEDULES ENG |NEER ING PROBLEM SOLVING
Sched. Maint.| Eng. Dev. Error-Free Erronecus Repair pa s Total

Hrs/ Wi
Percent

PERSOMMEL:

wouser sasez10 (2% 4.2.1 code).
WORD LENGTH:H decimal divi_g for numbers.
wuksen manee:1 to 108 or 10 to lLinstruction Tyre: Special.
NEGATIVE no. rer.:Tens' complement. SEQuENCE conTroL: Special drum store.
oreraTions:Step-by-step integration of ordinary differential equations.
Limiting, servo, decision, and other uses of integrators.

SPEED] Transfer AMdition itiplication| Oivision
y inel. Access |—in: 1Sixty ia% formed pet drum revolution §1/60 sec]
Max. linvolv six arithmetlc operations per | Py
Excl, of Access
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
In Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot jon
Acoustic
Channels | Max. Min.,
Magnetic drum |Internall60 inte 8 Seriall9"dia, B600 rpm
grator
INPUT/OUTPUT: Tyoe Funct ion Speed
Eeyboard Input
Graph follower Input | 20 increments per second. |
| Graph plotter Output | 20 increments per second. |
3 |L__ Flexowriter Qutput | 10 characters per second.l
TAPE SEARCH:
ARITHMETIC MODE: Serial. cLock FREQ.: 100 kec.
- COMPUTING ELEMENT:Crystal diodes and flip-flops.

couroNENTS: About 200 tubes and 3000 crystal reectifiers,
rearxs: This computer is of the MADDIDA type.




CRC 107 25,
General-Purpose Computer

suiLt sv:Computer Research Corporation, Hawthorne, California,
INsTALLATIONS :Army Ordnance, White Sands Proving Ground, Las Cruces, N.M,(Whitesac)
Navy Bureau of Aeronautics, Washinzton, D.C.

COPIES AvAlLABLEF 0r sale.
proGrAMMING SERVICE 0t available,
compuTInGg TIMEN 0t available,
FLOOR AREA:S00 sq. ft. POWER CONSUMPTION: 18 kw,
cootincWaste-water cooled. FIRST READY FOR USE: April 1953.
BEST SUITED FoRGGeneral purpose; problems requiring large storaze.
OPERAT ING SCHEDULE: ENG INEER ING PROBLEM 50LVING

Idle Total

Sched., Maint.] Eng. Dev. Error-Free Erroneous Repair

Hrs/ Wk

Parcent

PERSONNEL:

nuwser Basell0 (excess-three code).
woro LewaTh decimal digits and sign (instructions 11 decimal dizits).
NuMBER AANGE:~1 to 1. imsTRucTIoN TYre: Three-address.
NEGATIVE wo. rer.Magnlitude and sigzn.  seouence controL: General store.
operaTions:Addition, subtraction, multiplication, division, shift, logical and
magnitude extraction, overflow test, algebraic comparison, equiva-

lence, input, output.
SPEED: Transfer Addition |JMultiplication| DPivision Shi{¢ Extrm_cmpam_
Inc!. AccessAVERAGE 12 ms| 15 ms | 40 ms WO ms [J16ms [15ms }12me |
Max,
Excl, of Access
STORAGE: Capacity |No. of CRT Access DrumDiam,, Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max Min.
Magnetic drum | Internall 1000 10 |4 ms! O erial |20"d3a}1500rpm |
Magnetic drum | Externall 10,000 | 100 |40 0 erial | 20"dis.!
Magnetle tape | Externalll 0D .000 5 B0 secl O ISerial §200 f+17%'/sec|
INPUT/OUTPUT: Type Function Speed
Keyboard Input
| Punched tape, Typewriter {In& Out 1 word per second
| Magnetic tape, H-S printer |[In& Ouf| 100 words per second |
(Punched cards (80 columna) | Tn&OutP cards (16 words) per sec

74Pt SEARCH:Possible in either direction on several tapes while computing.
wonESerial, clock FREQ.: 100 ke,
compuTing ELENENTOryatal diodes and flip-flops.
compoNentsB850 tubes, 8000 crystal rectifiers, 50 relays.
remarksThe internal-storage access time is decimated by the use of 10
heads per channel, Checks are incorporated for forbidden digzits,

unprogrammed overflow, and number pick-up instead of command,

ES
ARITHMETIC




C.5.1.R.0. Mark I 22

suitt av: Div, of Radiophysics, Commonwealth Scientific & Industrial Research
instattations: Div, of Radiophysies, C.S.I.R.O. Organization (Australia)

cories avaiLaete: Not available,
rroGRAMMING SErvicE: Not available,
cowruting Tive:  Available to local research centers,

FLoOR aReA:  BOO sq. ft, PoweR consuwPTion: 15 Xwva,
3 COOLING: FIRsT Ready For use: October 1951,
BEST suITEn for:  Matrix operations, differential emuetions, function. t.ah].as! g&%
OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLVING is,
Sched, Maint.] Eng. Dev. Error=Free Erroneous Repalr A9 Total
Hrs/Wk
Parcent

persoNeL: ) operator, 2 maintenance, 2 i::athemat.icians. 1 clerical,

wowser 8ase: 2 (2 or 10 externally),

worn LenaTH: 20 bits,

nuusER RANGE: =1 to 1 instrucTion ryee: One=address
NEGATIVE w0. Ref.: Complement, sequence controL: Gemeral store,

operations: Division mmset be programmed.

SPEED]  Transfer Addition [ultiplication] Division [Transfer
. i Min. 2 ms 2 ma 5 ms 2 ms
s [ 4 ms L ms 6 ms <0 ms
Excl. of Access 360#! 3&}1!__ L mg
STORAGE: ; Capacity |Mo. of CRT Access DrumD}am., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min.
Acoustic Delay Line [Internal 1024 64 9%;5 60 psBerial Fj'm =
WMagnetic Drum Internal | 4096 | b0 ms| ' 9"dia, (3000 ypm
INPUT/OUTPUT: - Type Function Speed
Paper Tape Input | 15=20 rows of 10 »
. [Paper Tave Outpat
(These figurea sstimated.) |

TAPE SEARCH: None
ariTHMETIC wope: Serial. clock FRED.: J33 k3.
- COMPUTING ELEMENT:
' coweonents: 1800 tubes, 1500 crystal rectifiers, 30 relays.
semasrs: See T, Pearcey, "An Automatic Computer in Australia,™ Mathematical

Tables and other Aids to Computation, VI, No. 39, pp 167-172,
July 1952).




CUBA 23
(Calcylateur Universel Binaire de 1'Armement)
suILT BY: Socid&té d'Blectronique et d'Automatisme, Paris, France
INSTALLATIONS: Laboratoire Central de 1'Armement, Paris, France
COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLoOR AREA: 1000 sa, ft. POWER CONSUMPTION: 26 Jow
COOLING: FIRST READY FOR USE: January 1954
BEST SUITED FOR:
OPERAT ING SCHEDULE: ENG | NEER ING PROBLEM SOLV ING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ban gared
Hrs/ Wk
Parcent
PERSONNEL:
nouser sase: 2 (10 externally)
woro LenGTH: 25 or 50 binary dizite (instructions 25 binary digits)
NUMBER RANGE: INSTRUCTION TYPE: Two=-address
NEGATIVE NO. REP.: Complement except insequence control: General store
OPERAT IONS: mualtiplisr
SPEED:] Transfer Addition Itiplication| Division
Incl. Access Sie 2 L 2 mg 2 ms
Max, 35 ms | 35 ms 35 ma
Excl. of Access
STORAGE: Capacity |No.of CRT Access DrumDiam. , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot lon
Acoustic
Channels Max, Min.,
Maznetic drum Internal | 32,768 | 256 Lims Serisl | 10" {1800rom.
Electromeznetic
delay lines Inteynal 14 14 Serisl
Maznetic trizzers |Internal 2586
(future)
INPUT/OUTPUT: Type Function Speed
Photoelectric tape raader [Input [200 characters/sac
Tape punch Ontput 18 chnrnﬂfpre!eup_
Teleprinter ntput S characters/gec, |
TAPE SEARCH:
ARITHMETIC M0DE: Sarial CLOCK FREQ-100 ke

COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

Germanium diodes




DYSEAC 2l
( S(?ct“}d ETQ;xC)

suitr av:  Electronic Commter Laboratory, lNa rgml Pure-en of Standards,

ing50ﬂ. e Co

INSTALLAT IONS:

COPIES AVAILABLE: NOo
procrauuinG service: Availability not yet determined,
computing Ting: Availability not yet determined,
Floor area: 200 sa, ft. poweR consuvrtion: 20 kw,
3 cooting: HO0O cu,ft./min. rinst reaoy eor use: July, 1953, at the sarliest,
8EST suITEs For:  General-purpose, simlation, some classes of real-time control.

OPERAT ING SCHEDULE? ENG INEER ING PROBLEM SOLVING
Szhed, Maint.] Eng. Dev. Ercor-Frea Erroneous Repalr jlge Totp!
l‘_hrw'h
Percent
PEQSONNEL:

nMBER BASE: 2 internally; 2, 16, externally; alphameric inmut/cutput,
woro tewsTH 45 binary digits, sign digit, and check digit.
wumsce mance: =i to 4, iwsTRucTion Tyee Thress=zddress,
NEGATIVE Wo. rer.: Abs, wvalue & sign, :cuesct cowao: General storage,
operations: Arithmetic, choicas, p ogram control, input-output, Operations
include summation, accumulation, justification, shift, and
storage and reset of contents of progzram countars {"filev%),

SPEED]  Transfer Addition |uitiplication] Division |File
. S win. |millisec, 0,2 2.4 2.4 0,1
. 119
Max. 1!5 3.6 3.6 c‘ .8
Excl. of Access 0.05 211 2.;. 0.05
STORAGE: Capacity |No.of CRT Access DrumDiam,, Speed
in Magnetic Time Length of
Type Funct ion Words Tracks, or Mode or CRT Type Mat lon
Acoustic

Channels | Max, l Min.

Hg Delay Line Internal 512 | &4 3aapd 48 me| Serizl [8 wor
Magnetic Tapes gr%tamal 13000ed, 1 0 5ec{ Serial [1200" E'ﬁuc,
2000¢

Huth Wire Bottlesbxiernal | 20000ed, o 0,1 ssc) Serial 1/g

Maznetic Drum ternal 8500 | 240 |17 ms|Ch Serial
: |
inpuTrOUTPUT:f Type i3 Funct ion Spead
Flexowriter Keyb'd & Printed In-Out| 10 charasters/second
. [Punched Paper Tape In=On%| 10 characters/second
Magnetic Wire (Peirce) In-Out| 3500 digite/second
4 - T
raeg seance: Possible in both dirsctions,
smiTHMETIC wooE:  Serlal, cLOCK FRED.: 1 ‘nogacycle.
< COMPUT ING ELEMENT: Gaman.tu diode ewltchesz, tube axplifisrg, and delay lines,
COMPONENTS: m r,é'%ﬁ?’?“t"r pius 330 in each memory cabinet: 20,500

RESPSNS: Input and cutput can proceed concurrently with arithmetic,
Provision 1s made for octupls.ng ths 2cougtic memory and for
up to 16 megnstic tapes, An oddesven memory check is tuilt in,
For further information, see NBS Report 1951, "System
specifications for the DYSEAC," bty Alan I, leiner, Sept,, 1952,




EDPM Type 701
(Electronic Data Processing Machines)
BuiLT 8Y: International Business Machinss Corporation

INSTALLATIONS: 18 government agzencies and commercial orzanizations

will have ingtallations by March 1954,

COPIES AVAILABLE: For rent

couruTInG TIME: Available,

PROGRAMMING SERVICE: Available, Inastruction in programming ziven each month.

1
£S5

FLOOR AREA: | " rower consuweTion: 88 kva (80 lkw)
COOLING: FIRST READY FOR usE: April 1953
X BEST SUITED For: General purpose
OPERAT ING SCHEDULE: ENG INEER ING PROBLEM SOLVING
. idle Total
Sched. Maint.] Eng. Dev. Error-Free Erroneocus Repalr
Hes/wk | Varies apcording {to installlation,
Percent

rersonNeL: varies according to installation; complete maintenance

furnished by IBM.

wuser sase: 2 (usually 10 externally)

worp LENGTH: 36 binary dizits (instructions 18 binary dizits)

NusBer RaNGe: Variable binary pt. instauction Tyee: One-address

NEGATIVE NO. REf.: Sign & abg, value SEQUENCE CONTROL: Teneral store
orerations: Addition, subtraction, multiplication, division, round,

shift, transfer, test for zero or nezztive

SPEEDY Transfer Mdition [Multiplication Pivision
Min. | 36 ms 36 pa | 500 ns | 500 fs
Incl. Ac
. i) IR 40 'ma 607113 500 ]F:g 500 ps
Excl. of Access / /
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels | Max. Min.
Blectrostatic Interhal | 2048 72 12 | ps aralle
| Magnetic drum  [Intern=l| 8192 1l : arz1le
etic ta Ser-Par
4 INPUT/OUTPUT: Type Function Speed
Magnetic tape In-Out |1250 words per sec,
_ Card reader Input |Up to 150 7Z-gcolumn cards
d | Card punch Output [Up to 100 72-col -
Printer Output [Up to 150 72-column o
. TaPE SEArcH: Reading possitle in both directions
ARITHMETIC wooE: Parellel CLOCK FREQ.: 1 me

couPyTiNG ELEMENT: Flip-flop
cowpoNenTs: BO00 tubes; 15,000 crystal rectifiers

remanks: A redundancy-bit check is used on the masnetic hapes.
overflow, division, and printing cheacks are incorporated. A card may contain either 72
decimal or slphameric characters or 24 36-bit words, The 701 is the Electronic Analyticel
Control Unit, the 706 is the Electrostatic Storage Unit, the 711 iz the Punched Card
Reader, the 716 is the Alphabetic Printer, the 721 is the Punched Card Recorder, the 726
4s the Masnetic Tape Reader and Recorder (2 tapes), and the 731 is the Magnetic Drum Storage,

Counter

in,
in,
in,




EDSAC I 26
(Electronic Delay Storage Automatic Computer)

suiLt 8v: University Mathematical Laboratory, Cambridge, Enzland
INsTatuations: Univergity Mathematical Laboratory
(Cambridge University contributed to the development of the
computer, IEO, installed at J, Lyons Co., London, is an
engineered version of EDSAC I,)

cOPIES avalLaBLE: Nog
PROGRAMM NG SERVICE:
computing Tive: Not available,

FLOOR AREA: 12V x 12V, power consuweTion: 15 kw,
2 cootivg:  Window fan, FIRST READY FOR USE: Jume 1949,
8EST sUITED For:  General-purpose,
OPERAT ING SCHEDULE Y ENG INEER ING PROBLEM S0LY ING
1 ldle Total
Sched. Maint.] Eng. Dew. Error=Fres Erroneous Repair

Hrs/ Wk
Parcent

PERSONMEL:

nowaer sase: 2 (10 externally),

woro Lensh: 34 or 17 binary digits and sign (instructions 17 binary digits).
wuMBeR aaNGe: =1 to 1, INSTRUCTION TYPE: One=addrsss,
NEGATIVE No. rer,: Complement, SEQUENCE CONTROL: Cenersl store,

oreraTions: Add, subtract, multiply, shift, “and",

SPEEDY Transfer Mdition JMuitiplication] Division
- Min.
Incl. Ac
nec cass S 1.2 > P
Exc!. of Access
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min,
Mercury Delay lined Internall| 1024 32 w
17=dizi
woﬁlﬁ}
@natic Tape External 2
INPUT/OUTPUT: Type Function Speed
Paper Tape (5-hole) Input | 40-58 rowe/second |
= Paper Tape (5=hols) OQutmt 18 rqgghgcmﬁ

TAPE SEARCH:

ARITHMETIC wonE: Serial, cock Freg.: 500 ke,
conryTing eLewenT: Tubes,
cowronents: 4500 tubes.
aewanxs: BDSAC I has refined marginal —checking facilities, See
M, V, Wilkes, David J, Wheeler, and Stanley Gill, The

Preperation of Programs for an Electronic Dizital Computer,
Addison-Wesley Press Inc,, Cambridge, Massachusetts (1951),




EDVAC 27

(Electronic Discrete Variable Automatic Computer)

BUILT BY:
INSTALLAT |ONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

Moore School, University of Pennsylvenia

Ballistic Research labpratories, Abardeen Proving Ground, Maryland

(Owned by Army Ordnance Corpe,)

No,
Available to groups engaged in National Defenses work,

1200 saq, ft, PONER CONSUMPTION: 50 kw,
12+t edr conditioner FiesT READy FoR USE:  Appdl 1952,

OPERAT ING SCHEDULES ENG INEER | NG PROBLEM SOLVING
= . idle Total
Sched, Maint.] Eng. Dev. Error-Free Errbnecus Repalr
Hrs /Wi 9.0t 25 40 5 70.b 2.0k 152.2
Parcent 6.2 15.&' 26.3 323 46;2 l.ﬁ_____lﬂﬂ_____J
eersonner: 10 maintenance men, 12 mathematicians,

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:

2
L& binary digﬁs.

2"“'3..1 to l=2 INSTRUCTION TYPE: Foure-address.

NEGATIVE NO. REP.: Si@ bit, SEQUENCE CONTROL: (General store,
OPERAT IONS:
SPEED Transfar Addition Multiplication] Oivision 'Compa;'a
¥in 192 ps - £k2D2 2.z omsl 102 pe
incl. Access
Max 1,5'mg 35 ms| 3.6 ms| 1,2'ms
Excl. of Access 1"8 ﬂlq 2.0 ms
STORAGE: Capacity | No. of CRT docess DrumDiam, , Speed
in Magnetic Time Length of
Type Functlion Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channe s Max, ] Min.
1 e
Mercury Delsy Line Internal| 1024 128 1384 jg Serial 1 mag,ril-
£ cy¥cle
INPUT/OUTPUT: Type Function Speed

TAPE SEARCH:
ARITHMET IC MODE:
COMPUT ING ELEMENT:
COMPONENTS:
REMARKS:

Teletyne Tape

Serial. cLock FREQ.: 996,75 ke,

3600 tubes, 10,000 crystals,
Duplicate algebraic units provide checking,




suitr sy: Blectronic Computer Division,

INSTALLAT IONS

COPIES AVAILABLE:

ELKCOM 100

28

Underwood Corporation, New York, N.Y.

: Development and Proof Service., Fire Control EBranch; Aberdeen
Proving Ground, Meryland,(Owmed by Ordnence Corps, U,S, Army.)
Project Cyclone, Reeves Instrument Co,, New York, N, Y.

For sale,

PROGRAMMING SERVICE:
COMPUT ING TIME:

FLOOR AREA:
COOLING:

BEST SUITED FOR:
OPERATING SCHEDULESZ

25 sq, ft,
None remired,

POWER CONSUMPTION: 3 EVvE,
FIRST Reapy For use: November 1952,

General numericzl computation,

ENG INEERING

PROBLEM SOLVING

Sched. Maint.] Eng. Dew

. Error-Free Erronecus

Repair

ldle

Total

Hrs /Wi

Parcent

PERSONNEL

NUMBER BASE

WORD LEMGTH:
NUMBES RANGE:

NEGATIVE N

OPERATI

SPEEDS

QEP. ¢

ONS:

: 1 mathematician, 1 maintenance man at AFG,

: 2 (8 and 10 ext

Complement.,

30 binary digit
(2=27) to b=2

ernally).

32?’
) e tustrucTiON Trre: Three-address,

sEQuEncE contaol: General store,

Lddition, subtraction, multiplication (rounded and double-precision),

logical multiplication, transfer, input-output, no divide,

Transfer Mdition

Multiplication] Division

Min,

2 ms 3 ms

Incl. Access

34 ms

Excl. of Access

0, 1]

0,3 ms

12 mg

| 68 ms

10 ms

STORAGE:

Type

Function

Capacity

Words

No. of CRT
Magnetic
Tracks, or
Acoustic

Access

in Time

Mode

Channels Max.,

Min.

DrumDiam. ,
Length
or CRT Type

Speed
of
Mot ion

Masnatic Drum

Internal 5

12 8 mg |

erial

10"dia

2"long

1 3600 rpm|

INPUT/DUTPUT:

TAPE SEARCHM
ARITHMETIC MODE
COMPUT ING ELEMENT
COMPONENTS

Type

Function

Speed

Typewriter

In=Out | 7,

Tape Reader

Inpat

| Magnetic Tape

In=Cut

5 characterg/sscomd
| 75 charapters/second
| 1,5 seconds per A4 words |

. lone.
. Serial,
: Diode Gating,

: 240 tubes, 2000 crystal rectifiers, 12 relaye,

REMARKS:

115

CLDCX FREQ.:

ke,




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLODR AREA:

COOLING:

BEST SUITED FOR:

ELECOM 120

Electronic Computer Division s Underwood Corporation,N.Y.,N.Y.

For sale,

Available,

13 saq, ft. POWER CONSUNPTION: D KVa,
Nones required, FIRST READY FOR USE:
General purpose applications,

OPERATING SCHEDULE <

ENG INEERING PROBLEM SOLVING

Idle Total

Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair

Hrs/ Wk

Parcent

PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
WEGATIVE NO. REP.:
OPERAT |ONS:

10 (excess~3 representation),

8 Egcimal digifg and sign,

107C=1 to 1-10-°, INSTRUCTION TYPE: Two address

Abs, value & sign, sequencE CONTROL: Geperal store,

All basic arithmetic operations, shift-extract, normalize,
tally, store, transfer, input-output, tape search,

SPEEDY Transfer Addition |Multiplication Pivision
TR E3 T 1,5ms| 17 ma | 17 ms 17 ms
Max. 34 ms| 51 ms | 68 ms | 68 ms
Excl. of Access 0.3 0.3 ms Ia MNS.8Ta MAAY .
S ] e B Apeleng et
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min.
Maznetic Drum Internal | 1000 20 117 msD.6malSerial (0%"dis,
[ Magnetic Tape External (125,000 5 sedll. 65 SerPar 1200 £1/27% /gac
INPUT/OUTPUT: Type Function Speed
Typewriter In-Out |10 char/sec
Punched tape In-Out |10 char/sec
| Magnetic Tape =Out |1.,6 sac, par 50 worde |

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

Possible in either direction,

Serial, cock FREQ.: 105 ke,

Diode zating,

350 tubes, 4000 crystal rectifiers, 35 relays,

The computer utilizes automatic odd-even check and
number-of-characters=per=block check on tape read,
Check of 0000 and 1111,




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

ELECCOM 200 30

Underwood Corporation, New York, N.Y.
Army., Washington, D,C,

Electronic Computer Division,
Office of Chief of Ordnance, U, S,

Hot availabla,
Hot available,
85 ag, ft,. POWER CONSUMPTION: Tab kVE,

FIRST READY For USE: June 1953,

General numerical computation-Sordnance supply control studies,

OPERATING SCHEDULE:] ENGINEERING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erronsous Repair S Wi
Hrs/{ Wk
Farcent
PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE N0O. REP.:
OPERAT IONS:

10 (excess=3),

8 imal digits plue sign (Instructions consists of two words
107%=1 to 1=10""s  |ustruction Trre: Three=address,

Abs, value & sign, seouewce cowtrou: Genersl store,

Arithmetic operztions including speclal vector operation, square
root, inputeoutmt, shift and extract, conditional transfer,

each,) J

SPEEDY Transfer Addition |Multiplication| Division
- uin. 2ms | M ms | Wms | 34 me
e ves [ ms [136 ms | 170 ms_ |170 ms
fxcl. of Access [O=3 ms |O=3 ms |12 mg.Av,12 ms, Av},
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Moda or CRT Type Mot ion
Acoustic
Channels | Max. Min.
Haznetic Drum Internal]l 10,000 100 [34% ms&é ms Perial |18%diz 1800 rpm
x 12%ione
INPUT/OUTPUT: Type Function Speed
Card Reader Inpat | 100 cerds/min.
Card Punch Output| 100 cards/min,
TAPE SEARCH:
ARITHMET I wone: Serial clock FReq.: 108 ke,
cowputinG ELevent: Diods gating,

COMPOMENTS:
BEMARKS :

500 tubes, 4500 crystel rectifiers, 120 relaye,
Decimal digits z2r= antomatically tested for forbidden codes,
The drum=channal-zelecting relays are checked,




ELLIOTT-N, R. D, C. Computer 401 Mark I 31
suitt 8y:  Elliott Brothers Ltd,, London, England
INSTALLAT IONS:
(The computer was developed under the auspices of the
National Research Development Corp,)
COPIES AVA|LABLE:
PROGRAMMING SERVICE
COMPUTING TIME:  Available,
FLOOR AREA: 13f%, x 2 ft, POWER CONSUMPTION: § kW,
cooting: Self-contained, rirsT Ready For use: July 1953,
BEST SUITED For: (ensral mpurpose,
OPERAT ING SGHEDULE S ENG INEER ING PROBLEM SOLV ING
Sched. Maint.] Eng. Dav. Error-Free Erronecus Repair ate SOtk
Hrs/ Wk
Percent
PERSONNEL:
NUMBER BASE: 2,
WoRD LENGTH: 32 binary digits,
NUMBER RANGE: =1 to 1, INSTRUCTION TYPE: Two-address.
NEGATIVE N0, rep.: Twos' complement, seouence controL: Genersl store,
oreraTions: Add, subtract, multiply, maltiple transfer, shift, input,
ontput, collate, round off, add and ehift,
SPEED:  Transfer Addition IMultiplication| Division
Inct. Acr_q-u_I Min- 1 0.2 ms | 0.2 ms | 7-10 ms
Max. [13.2 Iﬁll__:l;lgjz__ﬂlﬂ
Excl. of Access 0; 0.1 ms
STORAGE: Capacity | No. of CAT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max Min M
Marnetic disk Internall 1024 | 8 < Serial | 9% diei ASOOrpm
Extilendable §0 3096 14 mg av, ] with relay sslsction, |
. Masnetostrictive |Internal 5 5 0 Q0 |Serial
deleay line
INPUT/OUTPUT: Type Function Speed
Photoelactric tape reader |Input |40 lines/second
Typewriter Output |10 characters/second
TaPE searcH: None,
ARITHMETIC MODE: Serial, clock FREQ.: 333 ke,

3 COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

Crystal-diode zates,

500 tubes, 2500 cryvstals,

The masnetostrictive delay lines are used for the
arithmetic and instruction registers, The computer is
made up of 168 packaged units, of which three types
account for 102,




ENIAC

(Electronic Numerical Integrator and Automatic Computer)

BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMM ING SERVICE:
COMPUT ING TIME:

Moore School, University of Pennsylvania
Ballistic Research Laboratories, Aberdeen Proving Ground, Maryland
(Owned by Ordnance Corps, U, S. Army,)

No,.

Available to groups engaged in National Defense work,

32

a Fioor Area: 1800 sqe ft. POWER CONSUMPTION: 200 kw,
cooLing: Lerge blowers, FIRST READY FOR USE: Summer 1947.
sest suiteo For: Ballistic calcoulations; computing firing tebles: general purpose.
OPERAT ING SCHEDULE ] ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erronsous Repair Ak Yatal
Mrs/ W 3.5 81.5 35.6 3.? 139!3
Parcent 5.8 3.2 58.5 u.j 2 6 2.6 100
rersonnct: 11 maintenance men, 13 mathematicians,

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT 1ONS:

10 (true decimal),

%Bcimal d.i.gita.
-1 to 1-10-10
Tens' complements,

¢ INSTRUCTION TYPE:
sequence conTeoL: Plugboard and/or IBM cards,
Add, subtracst, multiply, divide, and others,

. SPEEDY Transfer Addition [Multiplication Division
Min. 3 2 a ma
Incl. Access - ZOOIMQ_,@Q_F.L
uax. 1200 ms _ZQQ_F.E___Z..B._ES
Excl. of Access 200’ 8 ﬁ# 2.8 mg
TORAGE: Capacity |No.of CRT Access DrumDiam., Speed
in Magnatic Time Length of
Type Function Words Tracks, or Mode lor CRT Type Motion
Acoustic
Channels Max. Min
Electronic Registens Internal| 20
INPUT/DUTPUT: Type Funct ion Speed
- | Many 10-~Pos, Switohas Input

IBM Cards

Input snd output

TAPE SEARCH:

ARITHMETIC MODE:

COMPUTING ELEMENT:

COMPOMENTS:
REMARKS:

Parallel,

CLOCK FREQ.:

About 18,000 tubes,
ENIAC is conceptually similer to counter-wheel calculators,
It has 20 electronic registers; 2ll can add, and subtract,
Decimal digits are transferred in parallel, each as a train
of from O to 9 pulses,
on 1952 experience,

100 kc,

Opsrating schedule figures are based




ERA 1101 33

Enginsering R b Aasooistes; DS £ Remi Rapds Tades
T s Gove et (3), ociates sh Paal ubiin .y Bad ket ngton, 1Ss

Enginesring Research Associates Computation Center, Arlington, Ve,

BUILT BY:
INSTALLAT 1ONS:

COPIES AVAILABLE; For sale,
proGRAMMING SERvicE: Available,
. cowputing Tive: Available,
Floor AReA: 110 sqe ft, powen consuwrtTion: 135 kw,
cooting: Integrally Iincludedsirst meany For use: December 12&0 (%Tﬁromtar 1953)

BEST SUITED FoR: General large=scale computation,

OPERAT ING SCHEDULE Y ENG INEERING PROBLEM 50LVING
Sched. Maint.] Eng. Dav. Errar-Free Erroneous Repair ldle Total
Hrs /Wi i3 0 117 - 3 0 1
Parcent 10 0 88 - 2 0 100
PERSONNEL:

wuuser Base: 2 (8 axternally)-

WORD LENGTH: 2‘-!- 3 gits,

NUMBER RANGE: to 2 -1, insTucTion Type: One=address,

NEGATIVE NO. REP.:

Ones' complement,

SEQUENCE CONTROL:

General store,

operaTions: Gemeral arithmetic and logiecal operations including mmltiplicationm,
division, multiple shift, input, ocutput,
SPEED Transfer Addition [Multiplication| Division
inel. Access 17| 32 mas 96 ps 1352 pa J-tlé_fu
Ma Se ks
Excl. of Access £a ok 260 ns
STORAGE: Capacity ’No. of CRT Access DrumDiam., Speed
In Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channeis | Max. Min
Magnetic Drum Internal [16,384 | 192 17 ms 32 ms |Rrallsl BA%dia, (3450 rpm
: 1™ong .
. INPUT/OUTPUT: Type Function Speed
Fhiotoelectric Tape Reader |Input

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:
COMPOMENTS:
REMARKS :

35 words/sec,
10 ¢ Ca

Electric Typewriter Output

ape Punch Output | 60 chan/sec.
Not availeble,

Parallel, cLock FREQ-: 400 ke,
Flip-flop.

2695 tubes, 2385 crystel re

ctifiers, 135 relays,

Although drum period is 17 ms.,, minimmeaccess programming
techniques normally used result in the execution of a number

of instructions per drum revolution,

diagnostic programs are used for maintenance,

Marginal checking plus




ERA 1102 34

BUILT srf Enginesring Regearch Asso:ia.tgg, iv ?iﬂim?f Rgg&nﬂz oﬁi’ E:.,
INSTALLATIONS:  Ayno3d Enginesring Development Center, Tallahoma, Tenm, (3 11027s),
(Owned by Air Materiel Command, Wright Patterson Air Force
Base, Ohic,)

coPiEs avallasie: For sale,
proGRAMMING SEavice: Avallable at ERA,
COMPUT ING T IME:
- Floor area: 110 sqe Tt rowER. ConsuNrTioR.. (20 Iowe
cooLing: Integrally incReded siast reioy For use: Wth quarter 1953,
BEST suITeED For: CGemeral-purposs computaticn--ome=line data reduction,

OPERAT ING SCHEDULE ENG INEERING PROBLEN SOLVING
Sched. Maint.| Eng. Dew. Errar-Free Erroneocus Repalr Idle Total
Hrs/ Wk
Parcent
PERSONNEL:

MUMBER BASE:

2
WORD LENGTH: %%nngigits.
NUMBER RANGE: L= to -tie weTRucTION Tyre: One=address,

NEGATIVE W0, Rer.: Onmeg! ccomplement, scquence cowtaoL: General store,
orerations: General arithmstic and loglcal operations including maltiplication,
division, scalie factor, multipis shift, operations related to

Inputecutmut,
. SPEEDY Transfer Addition Multiplication] Division
W L 18 ms | 24 ps 92ps (334 e
war. | Sed Resarkd : :
Exol. of Access 14 me | 16ps Pé-Bins B18 us
STORAGE : . Capacity N::. of CRY Access DrumDjam., Speed
in Magnetic Time Length of
Type Funct ion Words Trachs, or Mode or CRT Type Mot ion
Acoustic
Ch:nnplm Max, Min.
Magnetie Drum Internal| 4055 96  B.5 ms|?2 me Parellelii2%dia, | 6900 mpm
y x 8
INPUT/OUTPUT: Type Funct ion Speed
. Photcelectric Tape Readsr [Inpat | 50 words/secand
[Electric Typewriter Output | 10 sharscters/sscond
a [fape Puuch Output | 60 characters/second
Function Plotters Output

TAPE SEARCH:
AniTHMETIC wope: Parallel, ctock FreQ.: 500 ke,
coweuting etement: F1ip=flop,
couPONENTS: <20 tubss, 3000 erystal rectifisrs, 90 relays,
peuasxs; Althoogh the drum revolution period is 8.5 ms,, minimme-access

programming techmiocuss normally used resmult in the exscution of
a rumber of instrucstions per drom revolution, Marginal checking
plus disgnostic programs are used for maintenancea, Multiplication
and division overflow alarms are incorporated,




ERA 1103 35
suiLT 8v: Bugineering Regearch Associates, Division of Remington Rand, Ine.,
iNsTALLATIONS: Ue S, Government, S5t, Paml, Minn,, and Arlington, Va,
3 COPIES AvAlLABLE: FOX sale or rent,

PrOGRAMMING SERvIcE: Avallable at ERA,
COMPUT ING TIME:

; FLoor ArgA: 300 sa, ft, poweR consuweTion: 485 kw,
0 G - FIRST BEAC OR USE: Commerci e -
cooLing: Bulilt=in, Fl EADY F n- ise:  September 19528£ {ereiz R .1
BEST SUITED FOR: Ganeral large-scale computation: real-time control & similation,
OPERAT ING SCHEDULES ENG INEERING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error=Free i Erroneous Repair idie Totat
Hr s/ Wk
Parcent
PERSONNEL:
NUMRER BAtE: 2
woan renati 36 .pgnﬂ.ry digits,
NUMBER AANGE: 1=299 %o 235"'10 INSTRUCTION TYPe: TwWo-address,
KEGATIVE 0. Rer.:; Ones'! complement SEQUENCE conTROL: Gemeral store,
operaTions: Gemeral arithmetic and logical operations inecluding mmltiplication,
x division, scale factor, miitiple shift, repetition, memory search
(both threshold and equality),and operations relating to input-output,
> SPEEDY] Transfer Addition |Multiplication| Division
win, | 42 ps | 48 s [126 ps 480 s
Incl. Access 3 = T ¥
Max, Seé Reparis
Exel. of Access 18_!18 1 :."._; A8 102"‘.&2111?. !0;}"-}‘8211‘1‘
STORAGE = y Capacity | No. of CRT r\:_.;:-,-. DrumDiam. , Speed
In Magnatic Time Length of
Type Function Words Tracks, or Node or CRT Type Mot ion
Acoustic
Channels | Max. Min.
Magnetic Drum Internal |16,384 144 B4 me | & ps|Perallslll 7%dia, | 1725 rp
) x 10"
Elactirostatic Internal| 1024 36 [10 pe [ 6 ;4 [Rrallel [Spec.5"
¥ Magnetic Tape External [200,000 |5 unite ' " [Ser.~Par.A"tape §5%/sec,
|
INPUT/OUTPUT: Type Function Speed
. Fhotoslectric Tape Reader Inpat 24 words /sec,
Blectric Typewriter OQutmut | 10 char/sec.
. Taps Punch Qutmut | 60 char/sec.
Other Equipment Optilo

Tape searci: Possible in both directions, Tape positi written under
arITHMETIC wopE; Farallel, CLOCK “‘-E?-l? 53))0 é?g?gg'cﬁﬁﬁal.
A COMPUTING ELEMENT: 'E'lip-flop-
cowponents: 4500 tubes, 6000 erystal rectifiers, 150 relays,
semars: Although the drum revoluticn periocd is 3% ms,, minimumeaccess
programming technlgues normally used result in the execution
of a yumber of instructions per drum revolution, Marginal
checking plus diagnostic programs are used for maintenance,
Maltiplication and division overflow alarms are incorporated,




BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
FROGRAMMING SERVICE:
COMPUT ING TIME:

FLiC 36
(Florida Automatic Computer)

Air Force Missile Test Center, Patrick Air Force Base, Cocoa, Fla,
Lir Force Migslle Test Center,

Coples will be available for sale,
Limited time and programming service are available to Air
Force contractors,

FLoor ARea” H00 sq, ft, powen cowsuurTion: 8 low,
cooLing: Integral, £1rsT Reapy For use:  Aprdl 1953,
sesT suiten For: Generalepurpose scientific computation,
OPERATING SCHEDULE: ENG INEER ING PROBLEM SOLV ING
Sched. Maint.] Eng. Dev. Error-Fres Erronecus Repair 1dte Total
Hes/ 20 128 [ 168
Parcent 5

PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS:

L operator-msintenance men, 4 mathematicians,

2 (10 externally).
b4 binary digits and sign,

INSTRUCTION Tyee: Three=address
Abs, value & sign, scquewce covtror: General store,
Add, subtract, multiply (rounded and unrounded, high and low order),
divide (remainder available), shift, power extract, logical transfer,
comparisons, complete decimal~binary and binary-decimal conversion,
file,

SPEED Y

Transfer Addition Multiplication| Division DQQMQ

0.2 ma 2.5 ms 2,5 ms8 | 3,0ms | 0.8 mn

Incl, Access

1,6 ms | 3,0 ms 3,0 ms | 4,0 ms | 2,

Excl, of Access

SOms | 2,2ms | 2,2 ms | 2,8 ms | 0,6 ms
ti

STORAGE: Capacity |MNo. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode Jor CAT Type Mot fon
Acoustic
Channels | Max, Nin.
Mercury Delay Line |Internal | 512 oy Bll-‘ga_ ,_h-a_fggmm
etic Tape [Bxternsal |500,000 | 6 60 and
n
InPuT/OUTRUT:[ Type Functlon Speed
Magnetic Tape (reels) In=Out |Full speed in 0,3 or 5 ms

from rest,

| Megnetic Tape (cartridges) |IneOut |Dumpers = 30%/gsec, |

TAPE SEARCH:
ARITHMETIC MODE:
COMPUT ING ELEMENT:
COMPONENTS:
REMARKS:

Poseible in both dirsctions,

Serial, CLOCK FREQ.: 1 MG,

Dynamic flip-flop with diode current gating,

800 tubes, 15,000 crystals, 30 relays,

Addresszes may either be absolute, relative to control counter,
or relative to special register, Odd-even checking is used on
the external memories, The acoustic storage can be octupled
in size, This computer is similar to SEAC, DYSEAC, and MIDAC,

———I--IIIII.-III.---L_____________________________________________AAAAAJ




BUILT BY:
INSTALLAT |ONS:

G1l 37
(GBttingen)

Arbeltsgruppe Numerische Rechenmaschinen, in cooperation with the
Abteilung ffir Astrophysik, Max-Planck-Institut fr Physik.

Max-Planck-Institut fArPhysik, G8ttingen, Germany.
(The development of the computer was supported by the
Max~-Planck-Gesellschaft, G8ttingen, and by ERP grants.)

cOPIES AvalLAsLE: No,
PROGRAMMING SERVICE:
COMPUT ING T IME:
FLOOR AREA: 125 sq. ft. pOWER consuMpTiON: 2.4 kw.
cooLing: None, FIRST READY FOR USE: June 1952,
pest suiten For: Numerieal integration and other repetitive caleculations.
OPERAT ING SCHEDULE! ENGINEERING PROBLEM SOLY ING
":crw-r. \laint_. Eng. Dev. Error-Free Erroneous Repalr ldle Total
e |5 70 - 75 0 - 15 90
Parcent

PERSONNEL:

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:

NEGATIVE NO. REP.:

2 operators, 2 mathematicians, 1 part-time maintenance man,

2 (10 externally).

32 binary digits.

-8 to 8. wstRucTion Tree:  One-address.
Abs,val.%sign in strsoeice covmol: Punched paper tape.

orerations: Addition, subtraction, multiplication, division, square root.
APEED: Transfer Add it lon Mesitipl feation ”i_.:-.i.-'-n Sa.goot
s W11 ! 280 ms | 450 ms  |450 ms 600 ms
0 wew IN b20 ms | 590 me [590 ms | 600 ms
Exc!. of Acce _5 ms 320 ma 1120 ma ‘&OJM
STORAGE: Capacity | No. of CRT Access DrumDijam., Speed
in Magnetic Time Length of
Type Function Wards Tracks, or Mode or CRT Type Motion
Acousti
r.narma’: Max, Min.
| Magnetic drum  |Inte 36 9 2Q_mngJmlJﬁuﬂﬁl_g%!diﬂLﬂﬂﬂﬂ_lﬂm
lo
|MPU.'_i_'_‘]_Ih Tl Type : Function | Speed
| 4 punched-tape readers Input | ? digits per second |
Tape punch Output | 8 digits per secopd |
| Typewriter Inkout | 8 digits per second
rape seance: None,
AR ITHMETIC w06 Seria.l. CLOCK FREQ.: ?.2 kc.

COMPUTING ELEMENT:
COMPOMENTS:

REMARKS:

Gates and flip-flops.

476 tubes, 101 relays,

Negative rumbers are represented by complements in the arithmetic
unit. For short descriptions of the Gl, see L. Biermann, H, Bil-
ling, A. Schlfiter, Hopmann, ZAMM 33, 48-60 (1953) and L. Biermann
and H, Billing, Naturwiss. Heft 1, 7-13 (1953).




BUILT 8Y:
INSTALLAT 1ONS:

G2 38

(G8ttingen)

nmaschinen, in cooperation with the

Arbeitsgruppe Numerische Reche
k, Max-Planck-Institut fir Physik.

Abteilung ffir Astrophysi

Max~-Planck-Institut fr Physik, GBttingen, Germany.
(The development of the computer was supported by the
Max-Planck-Gesellschaft, G8ttingen, and by ERP grants.)

cories avaitaste: No,
PROGRAMMING SERVICE:
COMPUT ING TIME:
d rioor area: 200 sq. Tt. POWER cONsuMPTION: 5 lowr,
cooLing: None. FiRsT READY FOR use: Spring 1954
sesT suiTeD For: Gemeral purpose; numerical analysis and algebra,
OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev, Error-Free Erroneous Repair il iy
Hrs/Wk
Parcent
PERSONNEL:

NUMBER BASE

WORD LENGTM
NUMBER RANGE
NEGATIVE NO. REP.
OPERAT IONS

. 2 (10 externally).

. 50 binary digits (instructions 18 binary digits,
. =8 to 8. nstaucTion Tyee: One-address.

. Abs.val.&sign in storssquesce conteor: General store.
. Addition, subtraction, multiplication, division.

two per word).

SPEEDY Transfer Mddition Multiplication] Division
Incl. Access s 20 ms ao-m-s——-
Max., 2“ ms a!! ma Bn ms
Excl. of Access 0L61_Eg 60_ms 60 ms
STORAGE: Capacity |MNo.of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Made or CRT Type Mot ion
Acoustic
Channeis | Max 'H
| Magnetic drum Internal | 2048 64 120 ma |20 ms|Serial |12"dia.| 3000rpm
12" long
wweut/outeuts Type Funct ion Speed
Peleprinter & tape punch In & Outl 7 digits per second. |

TAPE SEARCH:
ARITHMET IC MODE:
COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

Hone.

Serial.

Gates and flip-flops.
About 1100 tubes.
Yhile one order is being executed, the next order is being
read from the drum.

clock FRED.: 92 ke,




GAMMA 3 39

suiLT oy: Compagnie des Machines BULL, Paris, France.
- INSTALLAT IONS:

coPiES AvaiLaBLE: For sale and for rent.
PROGRAMMING SERVICE: Available,
COMPUTING TIME: Available.

i FLOOR AREA: 2 Tt x llé £¢. POWER CONSUMPTION: 3 lew,
cooLinGg: None ., FIRST READY FOR USE: October 1952.
BEST SUITED FoR: Accounting & math, problems requiring limited fast storage cap.
OPERAT ING SCHEDULE ENGIMNEERING PROBLEM SOLVING
Sched, Maint.] Eng. Dav. Error-Fres Erronsous Repalir il Tots!
Hrs/Wk 12 38.8 Lo
Parcent AL 97 ‘100‘

persoNNeL: 1 operator, & maintenance man,

womser sase: 10 (8,4,2,1 representation).
woro LeneTH: 12 decimal digits, splittable (instructions 16 binary digits).
wumger rance: Variable decimal pt. iwstruction tyee: One-address.
NEGATIVE No. ree.: Magnitude and sign. sequence cowtrol: Plughboard &/or panched cards,
. orerations: Addition, subtraction, multiplication, division, comparison,
transfer-reset,

SPEED]  Transfer Addition [Multiplication] Division CW“

inc!. Access b—in: 10,85 ms 10,85 ms {11 ma av. |1l ms av|
vax, (2.9 ms (2.9 ms |21 ms 21 ms 2.9 ms
Excl. of Access 0,1 0.17 ms 01/21 ms 111/21 ms! 0.17 ma
STORAGE: Capacity |MNo.of CRT Aecess DrumDiam., Speed
in Magnetic Time Length of
Type Functlion Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels Max., Min,
Electromagnetic
| delay lines |Interpnalll to 31 .17 mg.17ma |Serial
. Electromechanical
counters [Externall 10 ltﬂ.ﬁ_ms[J_Ama__Em:aJJ.eTl
INPUT/OUTPUTS] Type Function Speed

i P&?LEAMLMH In% Ont] 150 cards per minmnte
Ontyot | 150 lines per minute

TAPE SEARCH:N one,
. ARITHMETIC MoDE:Serial. CLOCK FREQ.: 280 ke,
COMPUTING ELEMENT:Gates.
cowronents: 400 tubes, 7000 crystal rectifiers, and 200 relays.
rewanxs:Provision for marginal checking is incorporated. GAMMA 3 is
intended to be connected to standard 80-column punched-card
machines,




Harvard Mark I 40
(Automatic Sequence Controlled Caleulator)

suiLt ay: IBM and Harvard University
instaLtaTions: Harvard University, Cambridge, Mass.,

(Financial support to development contributed by
IBM and the U, S, Navy,)

COPIES AVAILABLE: NO4
procRAWMING service: Avallable through U, S. Air Force (Wright Field),
cowputing Tinge: Available ‘bhrcmgh U. S Alr Force (Yright Field).
= FLOOR ARca: 2HO sq. ft. POWER CONSUMPTION: 25 kw,

cooLing: Fen; Pl:r FIRST READY FOR USE: 1044
ConaTt oned, .

BEST SUITED FOR: Routine computation of tables: . cas
OPERAT ING SCHEDULEY ENG INEERING PROBLEM SOLVING

Sched, Maint.] Eng. Dev. Error-Free Erronecus [ Repair ie Total

Hes/ W 8 0O 110 ]g 0 128

Percent & 0 B84 0 100

PersomveL: J Operators, 1 maintenance man, 2 mathematicians, % clerk,

wuser sase: 10 (true decimal).
woro Lenerw: 24 decimal digits (instructions 24 dinary digits).
wumser Range: variable, iNsTRUCTION TYPE: Twoeaddress,
NesaTive wo. rer.: Nines' complement, sequewce cowtrol: Paper tape,
orerations: Add, multiply, divide, shift, cholce,

. SPEED]  Transfer Mdition Multiplication| Division [Punch Print
Incl. Access :lﬂ'
ax,
Excl. of Access 003 lﬂcqod gec,| 7 sec, 60 88C, 3 sec,. 3 gec,
STORAGE: Capacity |No. of CRT Access DrumDiam., Spead
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Ehnn:nlc Max, Min,
Counters Internal 72 DeJsad0, jseadfamlla)l
Punched Cards External 3 sedl,3se¢Pemllsl
. Punched Tape External| 5000 0, 3ae¢larallel
INPUT/OUTPUT: Type Function Speed
s Punched -Cards Inpat | 200 words/minute
Punched Cards Outmt | 20 words/mimmte |
- Typewriter M 20 words/mimute |
Puanched Tape Input
Tape search: Pogsible in both directions.
» ARITHMET IC MODE: Parallal. CLDCR FREQ.:

couruTIng ELEwenT: Ten=mosition, wheels,
cowronents: Mo tubes, no crystals, many relays,
sewarks: The 72 storage counters are all additive, Addition and
transfer can occur during multiplication, as the multiplier
ls an independent unit, The decimal voint may bLe placed anywhere
in word,




Harvard Mark IT 41
(iiken Relay Caleculator)

sultt sy: Computation Laborat ory, Harvard Univercity
INsTALLATIONS:  Naval Proving Ground, Dahlgren, Virginia
(Owned by Burean of Ordnance, U,S, Navy.)

cortEs Avaitasle: Not available,
PROGRAMMING 5ERVICE: To government agencies or contractors if approved,
coupuTing Tiwe:  To government agencies or contractors if approved,
. FLOOR AREA: 50" x 60!, POWER CONSUMPTION: 2§ Jow,
cooting: Rme,air-conditiomed rirsT resoy For use: September 1948
sest suiten ror: Ballistiec trajectory caleulations,

OPERAT ING SCHEDULEH ENG INEER ING PROBLEM SOLVING
Idle Total
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair
Hrs /Wi ' 102 18 120
Percent 85 15 IQD

persowneL: 11 operators and maintenance, 5 mathematicians,

NouBER BASE: 10 {BelimZel ),
woro eNGTH: 10 decimal digit, sign bit, and 5 exponent bits (instr.6 octal digits).
NuMBER RaNGE: variable, iwstrucTion Tree:  One-address,
NEGATIVE NO. ReP.: S1ign Plus abs, valuestouence conTrol: Paper tape,
orerations: Arithmetic operations plus searching and panched tape input-
output orders, Division must b8 programmed,

. SPEEDY Transfer Addition |JMultiplication] Division
: Min. 67 ms 200 ms |750 ma S sac,
ncl. Access
Max, 00 ma 750 ma
Excl. of Access 200 ma 780}
STORAGE: Capacity |Mo.of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels Max ., Min.
Relay Internal | 100 33 ms]
Paper Tape External «OsecBerial
INPUT/OUTPUT: Type Functlon Speed
. Paper Tape (4 units) Input |24 words/sec.
Paper Tape (4 units) Output |24 words/see,
. Printer (4 units) Qutpat w

vape search: Possible in both dirsctions.
ARITHMETIC MopE: Parallel, CLOCK FREQ.:
COMPUTING ELEMENT: Relavye,
conponents: 13,000 relays
rewanks: Number range from 1.0 to 9.999 999 999 with a mltiplier

of mk. where k ranges from =15 to 15, Adders and
miltipliers are separate, and may operate simltaneously,
Complete antomatic checking is accomplished by duplicate
equipment,




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

Harvard Mark IIT

Computation Leboratory, Harverd University
Naval Proving Ground, Dahlgren, Virginia
(Owned by Buresn of Ordnance, U, S, Navy.)

NHot available,
Available to government agencies and contractors,
Available to government agencies and contractors,

Lo x Lo,
Portable fan

POWER CONSUMPTION: 4O low,

3 FIRST READY FoR use: 1 Jamuary 1951,
oop. air con itione?.
oblems requiring large internal storage,

OPERAT ING SCHEOULE ENG INEERING PROBLEM SOLVING
Sched. Maint.| Eng. Dev. Error-Free Erroneous Repair ldle Total
Hrs Wk 8 8 18 8 1136
Parcent 6 6 69 13 6 100
peasonnel: 17 operators and maintenance men, 6 mathematicians, 5 clerical,
ouser sase: 10 (Iz', i, 2, 1 representation).
woro tensth: 16 decimal digits and sign (instructions are 16 hexadecimal digits).

Variable dec,point.iusrauction tree:
Sign & abs. value, sequence contrOL:

Three-addrase,
Special store, but some alteration of

NUMBER RANGE:
NEGATIVE NO. REP.:

oreaations: Arithmetic operations, sequenc~ instructions is possible,
ing, input-output. uvivision is
accomplished by compating a reciprocal,
SPEED] Transfer AMditlon Buitiplication| Division
Incl. Access e 5 L 3 RS 13 !Iﬁ__lQO_m:
Max. 5 ms Sms | 13 ms 100 ms
Excl, of Access .Lm Q‘_ﬁ_m 10 ms
STORAGE: | Capacity |No.of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels | Max. Nin,
Megnetic Dryum 200 80 [k, Ser~-Par/8%dia, PO
|_Magnetic Drumas | Internall 4000 | 1600 Sﬁ Ser~Far,|B8%dia, |
INPUT/OUTPUT: Type Function Speed
Magnetic Tape [n-Out 5 words/sec.

Tape used for read-in or writs-out.
Serio-Parallel clock FREQ.: 28 ke,

Flip=flop

5000 tubes, 1300 crystal diodes, 1500 relays,
Information is recorded in duplicate on the tape,

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

BERRNY SOR | i el o ¥ LA B T




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

Harvard Mark IV
(Harvard Magnetic Drum Caleculator)

Commutation Laboratory, Harvard University

43

Mass,

Harvard University (development supported by USAF), Cambridge,/
Technische Hochschule, Darmstadt, Germany (The Darmstadt

michine is being built by the Technische Hochschule,)

No,

Available through USAF (Wright Field)
Available through USAF (Wright Field)

30ft x 10ft

PONER CONSUMPTION: Approx, 25 kw

Fan; room air-condsisst ready For use: 1952

Ganeral parpose

OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erronecus Repair igle Total
Hrs/ Wk
Parcent B0 2 100
personnel: APProx, 3 operators, 5 maintenance men, 5 mathematicians,

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS:

clarical,

10 (modified 7,4,2,1 representation)

16 decimal dizits and sigzn (instructions 8 decimal digits)
Decimal pt, variable ysrrucrion ryre: One-address

seQuENce cowtror: Special drum store

Add, multiply, divide, shift, choice, input, output,

Abs, value and sign

SPEED] Transfer Addition Multiplication| Division
e LT F 2 ms 3 ms 10 ms 22 ma
Max. 2 ms 3 ms 10 ms 22 ms
Excl. of Access I_M 8 ms 2
STORAGE: Capacity |MNo. of CRT Access DrumDiam. Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode Jor CRT Type Mot ion
Acoustic
Channels | Max, Min.
| Magnetic tape Externall 12 ta&jillv 20 ~par|5/8%wi |
| Magnetic drum Internall 4000 no 140 |27ms | 2m - 30% 1800 pm |
10000 indtr.
Maznetic-co: 230 nod 230xh lmLJma+m
[_shiftinz registelrs
INPUT/OUTPUT: Type | Function Speed

Magnetic tape

fin/Out

57 words per s=cond

or printins,

!Each tape can be used at g.h_[ time

Its functio

is controlled manually.)

Tape search: Pogsible in forward direction only.
cLock FReg.: 16 ke
compuTinNG ELEMENT: Salenium rectifier networks
couponenTs: 4000 tubes, many crystal rectifiers,
pemarks: The computer can alter addresses and jump instructions

AR|THMET IC MODE:

Serio-parallel

onlys

and operate simultanscusly.
dizits, and there is slaborate checking in printing.
Information is recorded twice on the tapess to assure

accuracy,

The adder, multiplier, and divider are separate

Thares is a check agzainst forbidden




corp

BUILT BY:
INSTALLATIONS:

IES AVAILABLE:

PROGRAMMING SERVICE:
COMPUT ING TIME:

FLOOR AREA:
COOLING:

BEST SUITED FOR:

Harwell Computer

Atomic Energy Research Zstablishment, Harwell, England
Atomic Enerzy Research Hstablishment, Harwell, England

POWER CONSUMPTIOM:

FIRST READY FOR USE:

May 1952,

OPERATING SCHEDULES ENG INEERING PROBLEM SOLVING
Sched. Maint.| Eng. Dav. Error-Free Erroneous Repair idle Total
Hes /W 924 L
Percent
PERSONNEL:
nuMseR Base: 10,
£ a
woRo teweTH: 8 decimal digits (instructions 5 decimal digits),
wumser aanGe: =10 to 10, INSTRUCTION TYPE: TVO-addrsss.
NEGATIVE NO. REP.: SEQUENCE CONTROL: Punched tapes,
OPERAT IONS:
SPEEDY Transfer Addition [Multiplication] Division
incl. Access il 2sgec | 10 sec | 10 sec
Max ., sec IS aac 15 gac
Excl. of Access ¢ ﬁgc
STORAGE: Capacity |Mo.of CRT Access OrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max, Min
Dekatron Internal 40
INPUT/OUTPUT: Type Function Speed
7 panched taps resders Input |] instruction per second |
TAPE SEARCH:
ARITHMET IC MODE: CLOCX FREQ.:

COMPUTING ELEMENT:

COMPOMENTS:
REMARKS:

Relays, double=length Dekatron accumulator,

There is provision for an additional 50 words of Dekatron
The computer is desigzned for unattended operation:
on encountering an error it recommences the computation,
goes back a few steps, or starts the next problem,

storagze,




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:

COMPUT ING TIME:
FLOOR AREA:
COOLING:

BEST SUITED FOR:

45

Hughes Airborne Control Computer

Research and Development Laboratories, Hughes Aircraft Co.,
U. S, Alr Force Culver City, Calif,
(Financial support contributed to development by Wright
Air Development Center,)

Not available

Not available

Not available

Vol, 5 cu.ft, POWER CONSUMPTION: 1.2 kw

6 1b/min FIRST READY FOR use: February 1952
Calculation of real-time control problems.

OPERAT ING SCHEDULES ENG INEER ING PROBLEN SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repalir ot datsl
Hrs/Wk
Parcent
PERSONNEL: Oporation and maintenance handled 'b.Y S&me man,

NUMBER BASE:
WORD LEMGTH:
NUMBER RANGE:

MEGATIVE NO. REP.:

OPERAT IONS:

2

16 bits (inastructions 17 bits)

-1 to 1 mstruction Tree:One address & rel. add, of next order.
Abs, value & sign sequence controt:General store

All arithmetic operations and transfers among memory

positions, as well as a few logical choice operations,

COMPUTING ELEMENT:

COMPONENTS:
REMARKS:

SPEEDY Transfer AMdition [Multiplication| Division
Min. z 5 ms 2 s ma
Incl. Access = 2“0?’!—&—#—
Max. | 2,1 ms| 2.4 ma | 4.3 ms | 4,3 ms
Excl. of Access 139+I 120 ns 1.9 ms 1
!
STORAGE: Capacity |No.of CRT Access IDrunﬂlim., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Moda or CRT Type Motion
Acoustic
Channels | Max. Min.,
| Magnetic Drum Internal 2500 | 39 i m_ﬁfu_ﬁa:m_&_m._' 8000z
INPUT/OUTPUT: Type Function Speed
Keyboard Inout
Analogue nput
Analogue tput
TAPE SEARCH:
aniTHMETIC MonE: Serial, clock Freg.: 160 ke,

Binary adder.
350 tubes, 2500 crystal rectifiers.




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:

PROGRAMMING SERVICE:

COMPUT ING TIME:
FLOOR AREA:
COOLING:

BEST SUITED FOR:

OPERAT ING SCHEDULES

IBM 602% Calculating Punch 46

International Business Machines Corporation
Several thousand in use,

For rent,
Available at IBM gervice buresaus,
Available at IBM service bureaus,

56" x 28%, poweR consuwPTION: 700 watts,
None recuired, FIRST READY FOR UsE: 1048,
titive gulations each of which is a short sequence, with

ENG INEER ING PROBLEM SOLVING

Sched. ualnt.l Eng. Dev. Errar-Free Erronscus Repair tdis Tors!
irs/we | Varie co a
Percent
rersomneL: Varies according to installation; complete maintemance furnished

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:

NEGATIVE NO. REP.:

OPERAT IONS:

by IEM,

10 (true decimal),

Variablee—generally 6 te 12 decimal digits,

Variable decimal pt, wstauction 1vee: Composed of sub=instructions,
Tens! complement, sequence contaoL: Prewired on plugboard,
Addition, sudtraction, mmltiplication, division, comparison,
negative test,

SPEEDY  Transfer Addition Lblllplictlion Division ]
inel. Aocess | XEXX [l cycle 11 cycle |1 to 2 pers %o 11 |(Speed varies from 4
. 5
el mul ¢ plier =" eycles
Excl. of Access digﬂ,t carda m
STORAGE: Capacity |MNo. of CRT Access OrumDiam,, Spead
in Magnatic Time Length of
Type Function Words Tracks, or Made or CRT Type Motion
Acoustic
Channels | Max, Min
lectromechanic Inte 102-134
decimal
digits
INPUT/OUTPUT: Type Function Speed
Card Reader Input | Variable
Card Punch Output | Variable
TAPE SEARCH:
ARiTHMETIC wope: Parallel, CLOCK FREQ.:

COMPUT ING ELEMENT:

COMPONENTS:
REMARKS:

Counter wheels or gear clutches controlled by relays.

Several mndred relays,

The storage units are basically 12 decimal digits for read-in,
They may be split for S~digit read-cut, The mltiplier-divisor
register is B decimal digits long, Thes IBM 602A can perform
parallel transfers, parallel additions and subtractions, =nd
paralls]l mltiplications with a common multiplier,




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:
OPERAT ING SCHEDULE:

IBM 604 Electronic Calculating Punch 47

International Business Machines Corporation
Over 1500 in use

For rent

Avallable at IEM service bureaus
Available at IBM aervice bureans
604: 53x33% 521 : BOx26™ rower consunrTion: 6,9 kva [variations
19000 btu/hr FIRST READY FOR USE: 1QUB [1imited
Repetitive calculations, each of which is a short sequence with

ENG INEERING PROBLEM SOLVING

d| Total
Schad, Maint.] Eng. Dev. Error=Free Erroneous Repalr ik

Hrs /W

Percent

?arieg,aceo;g;nf to 1nstTlla&1nn

PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:

Varies according to installation; complete maintenance
furnished by IBM

10 (binary coded internally)

Variable

Variable insTRUCTION TYPE: Composed of sub-instructions
Tens' complement /siznsequence cowtroL: Prewired on plugboard

orerations: Addition, subtraction, multiplication, division, zero test,
positive or negative test, repetition, shift.
SPEED Transfer Addition Multiplication| Division
e s Min 480 na 430 ng | 2,4 me L. 8 ms

. cess T T

Max 480 ns | |24 mg (26,4 mg
Excl. of Access /

STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max Min,
Vacuum-tube regist] Internal 50 decil
mal digiks
INPUT/OUTPUT: Type Function Speed
Card reader Input | 100 cardsf.mi.m:.t.a—_
Card punch Outpmt 10ﬁ_ca;ﬂg#ginu;.___________
TAPE SEARCH:
ARITHMETIC wonE: Parallel cLoCK FREQ.: 50 ke

couruTING ELEMENT: Flip-flop

COMPONENTS:
REMARKS:

1400 tubes, 125 relays

The 50-digit total register capacity may be broken up in
various ways to accommodate different number lenzths, The
decimal point is variable in position, Instructions are
effectively of the two-address type, A product-overflow
test, a balance test, and a double-punch blank-column

test are incorporated in the computer,




i BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

IBM 607 Blectronic Calemlator L8

International Pusiness Machines Corporation

For rent,
Available at IBM service tureaus,
Available at IBM service bureauns,
6 2 are 53x33%ower CONSUMPTION:
T 522 April 1953.

® FIRST READY FOR USE:

Problems requiring moderats storage and computation,

OPERAT ING SCHEDULE? ENG INEERING PROBLEM SOLV ING
Sched. HaTnt.l Eng. Dav. Error-Free I Erronsous Repair L il
Hr s/ Wi Var accor
Percent
PERSONNEL: Varies according to installation; complate maintenance
furnished by IBM,
nuger ease: 10 (binary coded internally),
worp LenGTH:  Variable,
wuMper Range: vVariable, instruction Tyee:  Composed of sub-instructions,

NEGATIVE WO, REP,:

Ten's complement sequence cowtaor:  Prewired on plugboard,
A&ﬁi?iﬁﬂ: subtraction, multiplication, division, zero test,

OPERAT IONS:
balance test, suppression, skip, repeat,
SPEEDY  Transfer Mdition [uitipiication| Division | Supnresd Skip
win. | 520 ul___52QjL1“2‘§_la.___242_nuL__anan__mJ%l_jun
Incl. Access
Max. 520"1], sm A8 23. msa 25.& ms &] k-1 RO g
Excl. of Access /
STORAGE: Capacity |No, of CRT Access DrumDiam. , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot lon
Acoustic
Channels Max. Min.
Vacuun-tube Internal] 162
rezisters decimal
dizits
INPUT/OUTPUT: Type Function Speed
Card reader Inpat 100 cards/min
[ Card punch Output| 100 cards/min
TAPE SEARCH:
ARITHMET 1C MODE: Parallel, cLock FREg.: 50 ke,

COMPUTING ELEMENT:
COMPOMENTS:
REMARKS:

]?].1]}-1110&3.

2000 tubes, 150 relays,

The word length and decimal-point position are arbitrary
within the limits imposed by the regzister capacity, Ef-
fectively instructions are of the two-address type, 4
double-punch blank-column check, a balance test, and a
product-overflow check are incorporated in the computer,




BUILT BY:
INSTALLATIONS?

COPIES AVAILABLE:

PROGRAMMING SERVICE:

COMPUT ING T IME:
FLOOR AREA:

COOLING:
BEST SUITED FOR:

IBM Type 650 Magnetic-Drum Calrulator 49

International Business Machines Corp,
International Business Machines Corp,

Will be available for rent with 1000«
Will be available,

Will be available,

See Remarks, POWER CONSUMPTION: 16 kva,
Internal fans, FIRST READY FOR USE: July 195%,

Scientific & commercial commiting, utility, billing; genral-murpose,

or 2000=word memory,

OPERATING SCHEDULE 3 ENGINEERING PROBLEM SOLYING
= I = = = Vs ldla Total
schad, Maint.] Eng. Dev. Error-Free Erronecus Hepair
Hrs/ Wi
Percent
rersonneL:  Maintenance by mamfacturar,

NUMBER BASE:

WORD LENGTH:

NUMBER RANGE:
NEGATIVE NO. REP.:

10 (biquinary representation; G or 5 plus 0,1,2,3,0r 4),
10 decimal digits and sign,

Dec.pto arbitrarys iwstaucrion tvee: Twoeaddress,

Abs, value & sign, sequence cowtrol: General store,

Add, subiract, multiply, divide, input, cutput, branching,

OPERATIONS:
table look-up, shift right or left, alter instruction address,
normalize,
SPEEDY Transfer Addition [Multiplication] Division
- Min.
incl. L] i E ]] 5 ]! 5
c Access xox Aver 2
Excl. of Access
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels | Max. Min
etic Drum Internal (1000 or |20 or #.8 ms Sario- Bay| 50 wordg12500
me *]'_EUU_"EG
INPUT/OUTPUT: Type Function Speed
Card Reader Input 200 cards per minute
. Card Punch Output | 100 cards per minute
Each card can carry 10 pords,

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:
COMPONENTS:

REMARKS:

Serioparallel, clock FREQ.: 125 ke,

On the drum, the 2=-cutecf=5 (0,1,2,3,6) representation is used.

The left and right halves of the double=length accumlator heve
(separate) addresses, The calculator consists of three units,

the 650, the 652, and the 533, Their floor areas are, respectively,
313" x 78 3/4%, 294" x W4®  end 25" x 3530,




IBM CPC 50
(Card-Programmed Electronic Calculator)

suiLt 8v: International Business Machines Corporation
INsTaLLATIONS: Over 150 in use.

COPIES avaiLABLE: For rent.
proGrAMMING SERvICE: Avallable at IBM service bureaus,
coueuting TiMe: Avallable at IBM service bureaus.

4 FLO0R AREA: 45 8q. ft. power consuveTion: 10,2 kva.
cooLing: 25000 dtu/hr. FIRST READY FOR USE: 1940,
BEST suiTeo For: Lengthy sequential operations.
OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLVING
Sched. Ua?n!.l Eng. Dev. Error-Free Erroneous Repair idle Total

Hes /Wi Vuln_icr.nm.ng_.m_ins.ta.].hti on

Percent

rersonnel: Varies according to installation; complete maintenance furnished
by IBM.

wuuser sase: 10 (binary coded internally).
worp LensTH: 10 decimal digits and sign.
nuwser rance: Variable dec. pt. INSTRUCTION TYPE: Three-address.
NEGATIVE N0, rEr.: Ten's complement /aigiEOUEHCE covtRoL:  Program cards and plugboard.
operations: Addition, subtraction, multiplication, division, repetition,
zero test, suppression, shift, wired subroutines for power-
series expansions of basic transcendental functions.

- SPEEDY Transfer Addition [Multiplication] Division
Incl. Access f—on- 1 480 yg 1480 ua | 2.4 ma 4,8 ms
Max, %0 “_L EQ 8 21-} ms 26.4 mns
Exel. of Access X_ /
STORAGE: Capacity |No, of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or| Mode or CRT Type Mot ion
Acoustic
Channe ls Max. Min.
Vacuum-tube Internal|290 deci
registers mal digiks
1 Relays Inteml.liﬂr_ui_imsihof D to three 941's,
INPUT/OUTPUT: Type Function Speed
. Card reader Inpat | Up to 150 cards/minute |

Printer Output | 150 lines/min mumeric |
: Printer Qutput | 100 lines/min alphameric |

TAPE SEARCH:
sRITHMETIC wopE: Parallel, clock Freg.: 50 ke.
coupuTing eLement: Flip-flops.
cowponents: 1400 tubes, 10 crystal rectifiers, 2000 relays.
aewarks: Some simultaneous execution of different operations is

possible by appropriate wiring. Doudble-punch blank-
column check and product-overflow check are built into
this computer.

L —




ILLIAC 51
(Il11inocis Automatic Computer)

suitt 8y: University of Illinois
insTaLtaTioNs: University of Illinois
(Financial support to development of ILLIAC contributed directly
or indirectly by U, S, Army Ordnance Corps, Office of Naval
Research, Atomic Energy Commission, U, S, Air Force,)

COPIES AvAILABLE: NoO,
PROGRAMMING SERVICE: N0,
cowruTing Tive: Available within the University of Illinols,
FLOOR AREA: 25 8qe ft, POWER CONSUNPTION: 35 Jow, :
cooLing: 3000 cu,ft, min, rirst ready For use: 1 September 1952,
sesT suiten For:  Computation not involving large input or output,

DPERAT ING SCHEDULE? ENG INEERING PROBLEM SOLVING
Idle Total
Sched. Maint.] Eng. Dav. Error-Frae Erroneous Repair
Hesiwe | 12% 10 150 80
Parcent | 15% 12% 3& 100

personnel: 1 operator, 1 maintenance man on call, 3 mathemeticians,

novser sase: 2 (16 externally),
woro Levath: 4O Dbinary digits (instructions 20 binary digits).
NUMBER RANGE: =1 to 1l=2"-7, INSTRUCT 10N TYPE: One=-address
NEGATIVE NO. rep.: Twosg'! complement,  sequence controL: General store,
operaTions: Add, subtract, multiply, divide, absolute value, logical
miltiply, shift, sign-conditional transfer,

SPEEDY Transfer Mdition [ultiplication] Oivision |Shift
Min, 72 ps | 642 ps 772 js
Incl, Ac
e T ?ZI{us 822pms | P
Excl. of Access 50 a ?11}/ 8 :ZE!I- E‘ '*m
STORAGE: P(‘.nnnci'.y 0. of CRT Access * 10rumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels Max. Min.
Wlectrostatic Internal | 1024 Lo ps | 18 pdParallel BKP1
— (WilTisms tubs) ! i 7
Read-aroupd ratio = 25

INPUT/OUTPUT: Type Function Speed
Photoelectric Tape Reader |Input |240 characters/sec.
Tape Punch Output | 25 ¢

haracters/sec, |
Typewriter Output | 6,3 charscters/sec.

TAPE SEARCH:
ARiTHMETIC wopE: Parallel, ciock FREQ.: Asynchronous,
couryTing eLewenT: Bocles=Jordan flip-flop "and™ or ®not®,
coupoNenTs: 2774 tubes, no crystals, 1 relay,
pemarks:  The logical design of this computer is modeled after
the IAS computer, ORDVAC is a very similar computer also
Pbailt by University of Illinois.




Institute for Advénced Study Computer L

suicr sy:  Institute for Advanced Study, Princeton, New Jersey
insTactarions:  Institute for Advanced Study, TFor other similar computers,
- see AVIDAC, ILLIAC, JOENNTAC, MANIAC, ORACLE, ORDVAC, and TC=1,
(Financial support to development contributed by Office of
Naval Research, Atomic Energy Commiseion, U, S, Adr Force, and the
- Us S. Army Ordnance Corps,)

- COPIES AvAILABLE: NO4
PROGRAMMING SERVICE:
COMPUT ING TIME:
rLoor area: 100 mg.ft. POWER CONSUMPTION: 15 kew,
cooting: 2000 cu,ft, min, FirsT REY FOR UsE: 1 Jamary 1952,
gest suiTep For:  General purpose,

OPERATING SCHEDULE: ENG INEERING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erronecus Repair idle Tots}
nesiw | 10,0 19.8 32.2 2.8 15,2 0 80,0
Percent | 12,5 2h,7 40,3 1.5 19.0 0

PERSONNEL: 3 operators, 2 maintenance men,

wowsea sase: 2 (10 externally).,
woro Lewatw: 40 Dinary digits {(inetructions 20 binery digits),

NuMaEa sange: =1 to 1-2"'39. insTrucTioN TYPE: One=address,
weGaTIvE no. eer.: Pwos' complement SEQUENCE cONTROL: General store,
oreaarions: Add, subtract, multiply, divide, shift right or left by
! arbitrary number n, unconditional and conditionzsl transfers of
control,
i SPEEDY  Transfer Addition |ultiplication]| Division [Shift

win. | 39 s 62ps | k35 ms (1100 ms | 42 pa
Max. 39'}19 62 ?15 990 s |1100'ms |410ms
Excl. of Access 25 ,ﬂl_s 1400—#')5 li}w-ﬂ 410

Incl. Access

STORAGE: Capacity |No. o,f CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRY Type Mot ion
Acoustic
Channels | Max. Min.

!%Bﬁ;gsta'.tc N Internall 1024 40 25,;1;;_ 23 jsParellel |SCP1A

Magnetic Drum (Leihg tuilt)

INPUT/OUTPUT: Tyoe Function Speead
a Punched Card Reader Input 11024 worde in 48 gec.
Cerd Punch Output 11024 words in 48 sec,
Taee seanck: No tape,
aniTHUETIC Mope: Parallel, clock #REQ.: Agymehronous.,
. couryting eLevent: 6J6 Togzle,

cowronents: 2300 tubes, no crystals, no relays,

REMARKS:




IRSIA-FRRS Computer 3

suiLT 8v: Bell Telephone Mfg. Co., Antwerp, Belgium,
insTaLiations: The Institut pour 1l'encouragement de la Recherche
s Scientifique dans 1'Industrie et 1l'Agriculture and the
Fonds Eationale de la Recherche Scientifique have
supported the development of this computer.

coPIES AVAILABLE: NoO,
PROGRAMMING SERVICE:
COMPUT ING TIME:
. FLOOR AREA: 251 x 25! rooROMER CONSUNPTION: 4,5 kw (estimated).
cooting: Alr-conditioned/  First resoy For use: 1954,
BEST suiTep For: General purpose.

OPERATING SCHEDULE: ENG INEERING PROBLEM S0LVING
Idle Total
Sched. Maint.| Eng. Dev. Error-Free Erroneous Repalir
Hrs /Wi
Parcent
PERSONNEL:

wuser sase: 10 (four-binary-digit code).
woro LenaTH: 17 decimal digégs and sign (instructions 9 decimal digits).
NUMBER RANGE: :’:.-10“50 to =1 « INsTRUCTION TYPE: One-address.

NEGATIVE wo. rep.: Absolute value & sigequence contror: Magnetic drum,

OPERAT |ONS:
-
. SPEEDY Transfer Addition Pultiplication] Division
LD Progranmed
Incl. Access : 3 ne 3 mng H
Mo 3me | 14 ms (140 ms
Excl. of Access
STORAGE: Capacity | No. of CRT Aocess DrumDiam,, Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channe la | Max. Min.

Magnetic drum ]gtoml&’ooo nos,| 200 |14 mg O |Serial 12"dia.!4000rpm
00 instk. M"
" | 6 Magnetic tapes External | cirenlar, 50 ft.|Porward|

INPUT/OUTPUT: Type Function Speed

¥ | Magnetic tape In&Out | 1 meter per second, 10 ke,

Tape search:  Possible in the forward direction.,
ARITHMETIC MoDE: Serial. cLock FREQ.: 100 ke,
COMPUTING ELEMENT: Rectifier matrices, diodes.
couronenTs:  About 2000 tubes, 1000 selenium rectifiers, and 1500 germanium/
sevasks:  Input and output are on two tape tracks, which are checked
against each other and against the drum on each transfer., The drum is asyn=-

chronous, and relay track selection is used. The decimal point can be either
fixed (variable) or floating. In the former case, numbers are 17 decimal digits

long; in the latter case 2 digits are given over to the exponent.




BUILT BY:
INSTALLAT 1ONS

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

£ COOLING:
BEST SUITED FOR:

#
L]

The Jacobs Instrument Co,
Instrument Co
(Burean of Ordnance, U, S, Navy, has supported the

The Jacobs

JATHCOMP

Jacobs Instrument

development of this computer,)

Not
Not
Vot
1,2
130

available,
availadble,
available,
S50

cfm,

e
- e

POWER CONSUMPTION:
FIRST READY FOR USE:

Built to test principles.

Co. Commter)

Bsthesda, Md.

U450 w,
Spring 1950,

OPERAT ING SCHEDULES]

ENGINEERING

PROBLEM SOLVING

Sched, Maint.| Eng. Dev. Error-Free Erronsous Repair jeis s
Hrs /W
Parcent
PERSDNNEL:
NUMBER BASE: 2
worD LENGTH: § binary diglts,

NUMBER RANGE:
MEGATIVE NO. REP.:
DPERAT JONS:

-15 to 15,

Sizn & abs, wvalue,

Addition

INSTRUCTION TYPE:Two=address,
SEQUENCE coNTROL:Several sequences built in,

subtraction, multiplication, sine,

SPEEDY Transfer Mdition |[Muitiplication] Division Sdn
- Min. { .
inet. decess |- | lum 16 s | S0us 250 4
Max, 1}{@ 15 " um 50 jtg 750;1.
Excl. of Access 3-12 us8 &:21_{_3 250 /g
ve -
STORAGE: Capacity |No, of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels Max Vin
Vacuum tube Internal 3 1 us |1 ug Paralle]
registers : '
: [
INPUT/DUTPUT: Type Function Speed
Tozsle switches Input Access time 1 -]
- Punched card nout Access time 1 s
Analog instrumants nput
- Neon indicators tput

TAPE SEARCH:

ARITHMET IC MODE:

- COMPUT ING ELENENT:
COMPOMENTS:

REMARKS:

Parallel,
?ﬁli]}-ﬂfl({po

CLOCK FREQ.:

103 tubes, 350 erystal rectifiers,

This computer was built to test the feasidility of a
real-time computer operatinz in the parallel
Several progzrams are built in,

compreh,
mode,

_L----IlIlIIIlIllllll.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII----

Asynchronous,




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:

COMPUT ING
FLOOR AREA:
COOLING:

TIME:

BEST SUITED FOR:

JAINCOMP=E] 55

(Jacobs Ipstrument Co.

The Jacobs Instrument Co., Bethesda, Maryland.

The Jacobs Instrument Co.

(The U,S. Nayy Burean of Ordnance supported the development
of the computer.)

For sale.

Net available,
Not available,
4.75 8q. f%.
?EHD "rﬂﬁ.
Real-time computation with

POWER CONSUMPT ION: ?.?5 kva.
FIRST READY FOR USE:

Spring 1951.
fixed program and little input.

OPERAT ING SCHEDULE: ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error=Free Er roneous Repair LD SOARt
Hrs/ Wk
Percent
PERSONNEL:
NUMBER BASE: 2.

NEGAT IVE NO.

WORD LENGTH:
NUMBER RANGE:
REP.:

OPERAT IONS:

24 binary digits (instructions 16 binary digits).

-32 to 32. Two~ or three-address.
Magnitude and sign. One electronically scanned
Addition, subtraction, multlipli.- punched card.
cation, division, sine, inverse sine,

gquaring, cubing, reverse dlvlsion, reverse subtraction.

INSTRUCTION TYPE:

SEQUENCE CONTROL:

COMPUT ING
COMPONENTS:
REMARKS:

SPEED]  Transfer Addition [Multiplication| Division Sin Arcsin
] , - g - - - -y
Fooio Acagy Laimanss i) CRe JA8 18 gl 750 pel 1.4 ma 11 ma 80 ms
Max. N3& ‘Us 28 ‘gl 750 “4ds 2.4 ma 11l me 80 ms
Excl. of Access Mo g hel =1 'L,L; 5 AR e 11 me A0 ms
7 1
STORAGE: Capacity | No.of CRT Access Drum0Diam., Speed
in Magnetic Time Length of
Type Function Words Trachs, or Mode or CRT Type Mot ion
Acoustic
Channe s Max Min
| Static maspnetic
cores Interpa i & }Ai 4;;4 Parailel
|__Program memory | Int ' 3 1 ‘ud 1'ys|Parallel
/ /
INPUT/OUTPUT: Type Function Speed
8 words of teogeie switehes| Input | Access time 1 microsecond
32~word program punch card| Input | Access time 1 microsecond.
Neon indicators OQutput -

TAPE SEARCH:
ARITHMET IC MODE:
ELEMENT:

Parallel. cLocK FREQ.: Asynchronous.
Flip-flops.
409 tubes. 4032 crystal rectiflers.




JAINCOMP-C 56
(Jacobs Mmstrument Co. Computer)

suiLT 8y: The Jacobs Instrument Co., Bethesda, Maryland.
insTaLLaTions: The Jacobs Instrament Co.
(The U,.S.Navy Bureau of Ordnance supported the development
of this computer.)

COPIES AVAILABLE: NO.
proGRAMMING SErvice: Not available.
computing Tive: Not available,
FLOOR AREA: 1&.2 8q. b POWER CONSUMPT ION: b kw.
cooting: 1200 cfm. FIRST READY FOR use: Summer 1953.
8EST suiTep For: Real-time or general-purpose computing,
DPERAT ING SCHMEDULES ENG INEER ING PROBLEM SOLV ING
Sched. Maint.] Eng. Dev. Error-Fres Erroneous Repair

Idle Total

Hrs /W

Percent

PERSONNEL:

wuser sase: 2 (2 and 8 externally).
woro LewsTH: 24 binary digits.
wuMaen rance: =16 to 16. iwsTRUCTION TyPe: Three-address.,
NEGATIVE NO. ReP.: Magnitude and sign. seuexce cowtror: Electronically scanned punched
operaTIONS: Addition, subtraction, multiplication, division, sine, card.
cos arcsin, squaring, reverse subtraction.

SPEED] Transfer Addition Multiplication| Oivision Sin  |Cos simd

net. L B 0,25 ma (0.9 ms! 3 ms 2.5 ms
incl, Access e 1$ﬁ‘ﬂ_‘w 0 65 me ] 63 ms £ ms 4.2 ms
Excl, of Access . B 7o 0,6 mns .61 m3 5 ms l"‘02_m§

STORAGE: Capacity |MNo.of CRT Access DrumDiam. , Speed
in Magnetic Time Length of

Type Function Words Tracks, or . Mode or CRT Type Mot lon
Acoustic
Channels | Max. Min.

Static magnetic

cores|Internal 24 W 4 sl 1 e|Paralldl

Inmt storage  [Internal 9 " el /8| Paralldl
a

|Program memory | by 1 ff.f_u 1 ‘e Parallc%l

INPUT/OUTPUT: Type Function Speed
| Yarious instruments In& OufInput cycle 0.1 s.,out.15 o
| Tozgle gwitches Input |Access time 1 microsecond.
| Punched card (66 numbers) |Input |Access time 1 microsecond.
Punched card (128 instrs.)|Input |Access time 1 microsecond.

TAPE SEARCH:
ARITHMETIC wooE: Parallel, clock FREQ.: Asynchronous.

coupuTing eLewent: Flip-flop.
couronents: 801 tubes and a large number of crystal rectifiers,

REMARKS:




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:

PROGRAMM ING SERVICE:

COMPUT ING TIME:

JOHNN IAC
(After John von Neumann)

57

RAND Corp., Santa Monica, California
RAND

(Owned by U, S, Air Force,)

Ko,
Not at present (February 1953).
Not at present (February 1953),

FLO0R AREA: 600 Bq, ft. power consuwpTion: 30 kw,

cooting: 10,000 eu,ft, min, FirsT reany For use: January 1954,
sesT suiten ror: Sclentific calculations for general research,
OPERATING SCHEDULE: ENG INEER ING PROBLEM SOLV ING
Sched. Maint.] Ena. Dev. Error-Free Erroneaus Repair L fots

Hrs/ Wi
Parcent

personniL: 1 operator, 1 maintenance man, 5 mathematicians, 1 clerk,

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:

NEGATIVE NO. REP,:

OPERAT IONS:

2

40 binary digits (instructions 19 binary digits).

=1 to 1l=2-39, INSTRUCTION TYPE: One-=address,

Twos' complement sequence cowTrol: General stors,

Add, subtract, multiply, divide, absolute magnitude, selective
substitution, logical product, transfer control, hoot, display
on console,

SPEEDY Transfer Addition JMultiplication|] Oivision
Incl. Access ikl 25!1‘ 55 ’F-B u25;'19 835;1818
Masx. 25 ps 55'ms | B35 ms 835 us
Excl. of Access £ 30’].18 hOO-SIOfuq 810’ s
T 1 4'-‘
STORAGE: | Capacity |Mo.of CRT Access DrumDlam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channe ls Max, Min.
ectrostatic Internal | 256 ho 25 psRS ms [Parallel]
! I
Megnetic Drum [External | 2048 40 25 ms| 5 ms [Paallel| 17" 1200rpm |
INPUT/OUTRUT: Type Function Speed
IBM 077 Collator Input | 96 words/sec,
IBM 517 Punch Output| 20 words/sec.
TAPE SEARCH:
ARITHMETIC MODE: Parallel, clock Fre.: Asynchronous,
coupuTinG ELemenT:  6J6 flipeflop,

COMPONENTS:
REMARKS:

About 3000 tubes, no crystals, sbout 200 relays.
This machine is a modified IAS type computer with selectron
and magnetic—drum memory,




LEO 58
(Lyons Blectronic Office)

BUILT BY:
INSTALLAT 10MS:

J. Lyons & Co,, Ltd., London
J. Lyons & Co.

COPIES AVAILABLE:
PROGRAMM ING SERVICE:

Yo.
Available.

couPuTInGg TiME: Avallable.
fLoon area: 800 sq,.ft. POWER CONSUMPTION: 35 kw,
- cooring: 3500 cfm, FIRST READY FoR Use: 1951,

BEST SuITEn For: General purpose; routine commercial clerical work.

OPERATING SCHEDULEY ENGINEERING PROBLEM S0LYING
Sched. Maint.] Eng. Dev. Error=Free Erroneocus Repair i yotat
Hes /W 7 30 15 125 8 0 67.5
Porcent | 11,0 | 48,8 | 2b.b 2,4 13.0 0 100%

reasownil: 2 operators, 4 maintenance men, 5 programmers, 5 clerical,

WUMBER BASE:
WORD LENGTH:

2 (externally decimal, sterling, etc.)
3% or 17 binary digits and sign (instructions 17 binary digits)

Kumaer RanGe: =1 to 1, INSTRUCTIOK TYPE: One-address.
NEGATIVE N0, mer.: Complement. SEQUENCE CONTROL: General store.
operaTions: Add, subtract, multiply, shift, "and.”

SPEED]  Transfer Addition Multiplication] Oivision

Min,
= Incl. Access =

Max, 1-:; ms

Excl. of Access 1
STORAGE: Capacity | No. of CRT Access DrumDiam., Spead
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min
Acoustic _|Internall 2048 64 N.2 md Serdial
17=-digit
words)
INPUT/QUTPUT: Type Function Speed
| Punched cards In&Out
. | Punched paper tape =~ |In&Out 7 characters per second |
otoe Input 5

3 Teleprinter, Tabulator Output [7 char/sec, 100 lines/mi |

TAPE SEARCH:
ARITHMET IC MODE:
COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

None,
Seriaju

ciock Freg.: S00 ke,

6000 tubes, 1500 crystal rectifiers, 120 relays.

LEO is patterned after EDSAC I.

Marginal checking, using

50-cycle a,c. injected at numerous points, is incorporated

into the computer.




THE LOGISTICS COMPUTER 59

suiLT 8Y: Engineering Research Associates, Div, of the Remington Rand (b:p.
InsTaLLATIONS: Logistics Research Project of George Washington University,D.C.
(Owned by Office of Naval Research.)

COPIES AvAILABLE: For sale,
PROGRAMMING SERvICE: Sometimes available,
COMPUTING TIME: Available.
FLOOR AREA: 190 8q. ft. PONER CONSUMPTION: 43 kw,
5 coouine: 11 tons cooling alfyfirst resoy For USE: ] March 1953,
sesT suiTeo For: Data handling; short simple routines repeated many times.

OPERATING SCHEDULE ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair bl g
hrsime |l 6-8 16-18 68 2=k | 0-2 42
Percent | 1015 15-20 4o-45 15-20 5-10 | 0-5 100

PERSONNEL: 1 operator, 2 maintenance men, 3 mathematicians, 1 clerk,
1l in training as mathematician,

wouser sase: 10 (excess=3).
woro LensTH: From 4 to lfzdeciml digits,
womeer rance: UP to = (10™%=1).  wstauction Tvre: Composed of sub-instructions.
NEGATIVE No. rer.: Nines' complement. sequence contro: Wired in removable plug board.,
operations: Transfer, add, subtract, multiply, count, shift, unconditional
and conditional jumps, no division,

SPEEDY  Transfer Add it lon itiplication] Division Count Stﬁm .M_ron

- ol Aeeans lt0ins ?Otus-ll»mQJQ,u.a-_‘&g_l._ém_-JEF.u 10ms | Lms |
Max. |/30u3 -20mil475us. 20md| 452~ 34 s 96,8 36 ms | 30 ms
Excl. of Access
STORAGE : Capacity |MNo.of CRY Access DrumDjam,, Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min.
etic D Internall| 175000 | 200 |2 bms |S 82x14" | 3600rpn
dec.dig..
5 Elec. registers |[Internal| 41 dec, 130 ys |70us |SerePar
" dig, J
INPUT/OUTPUT: Type Function Speed
| Papar Tape (Photoread) Input 00 digit ec,
N | Magnetic Tape Input | 300 digit-; 5sac.
Paper Tape (Punch) Output | 11 digits/sec,
c [Magnetic Tape Output | 300 digits/sec,
T4PE SEarcH: None,
ARITHMETIC MooE: Serio-parallel, clock FreQ.: 220 ke.

comPuTING ELEMENT: Flip-flop.
couronents: 3500 tubes, 2000 crystals, 200 relays.
gewarks: Number length on drum variable between 4 to 12 digits, set by
switch. Input and computation are concurrent. Under "Speed,”
the shorter times include access to the electronic registers,
the longer times include access to the drum. Decimal point is
variable.
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BUILT &vy:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
IME:
FLOOR AREA:

COMPUT ING T

COOLING:

BEST SUITED FOR:

MADDIDA

(Magnetic Drum Digital Differential Analyzer)

Northrop Aircraft Corp, Hawthorne, California.
Northrop, North American, Utah University,

Applied Physicg Laboratory (3), Armold Engineering, ste,

Yo,

Not available,
Hot available,
10 sq, ft.
Internal fan,

POWER CONSUMPTION: 3
FIRST READY FOR USE:

Solution of differential equations,

kw,

July 1951,

60

OPERAT ING SCHEDULES

ENG INEERING

PROBLEM SOLVING

Sched. Maint.| Eng. Dav. Error-Fres

Erroneous

Repalr

Idle

Total

Hrsi/ Wk

0 0 20

12

8

0

Percent

0 0 50

30

20

0

100

rersownEL: & operator, % maintenance man, 1 other person,

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS:

2 (8 externally),

32 binary digits (instructions 64 binary digits).

-1 to 1.
Complement,

INSTRUCTION TYPE:

SEQUENCE CONTROL: Specisal drum store.

Add, dym to yp and mltiply by drxp.

Transfer Mdition

pMultiplication

Division

Forty-fohr integrations aré procezspd in one

Incl., Access

L drum rev

plution .

Excl. of Access

STORAGE:

Capacity

Type

n

Function Words

No. of CRT
Magnetic
Tracks,
Acoustic
Channs s

Access
Time
ar

Mode

Max,

DrumDiam.,
Length
or CRT Type

Speed

Mot ion

Magnetic Drum

Internal] 264 6

16ms

Berial

Gl

600rpm

INPUT/OUTPUT:

Type

Speed

[ Xeyboard (2 keys, 0 & 1)

%Funr_t fon
nput

slow

Ocilloscope

tout

slow

TAPE SEARCH:

AR ITHMETIC MODE:
COMPUT ING ELEMENT:
COMPONENTS:
REMARKS

Serial,

150 tubes, 1200 erystals.
Overflow can be used for decision if desired,

CLOCK FREQ.:

100 kc,




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:

FLOOR AREA:
COOLING:
BEST SUITED FOR:

PROGRAMM ING SERVICE:
COMPUT ING TIME:

Manchester Electronic Computer 61

Ferranti Ltd., Moston, Manchester, England

Manchester University, England (owned by D.S.I.R.)

University of Toronto, Canada (owned by N.R.C., called FERUT)

Ferranti Ltd., London, England

Shell, Amsterdam, The Netherliands

British Ministry of Supply (2)., for Armament Research Estab-
lighment, Fort Halstead

For sals.

Available in England and Toronto.

Available in England and Toronto.

2 bays 16x18' & de §pw 8 consuweTion: 26 kw,

3000 cfm/3=ton a. g ﬂ&&Am For use:  July 1951

General purpose.

OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLVING

mu&ncha'ter Sched., Maint.] Eng. Dev. Error-Free Erroneous Repalr s fotal
T=To=| nrs/w [T15 M18 T13 [M81 T40 |M11 Ti10| TA40 750 .
ronto| Percent [T9 M1l7 T7 [M73 T24 [M10 T6 24 T30 1008 J

PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT |IONS:

Manchester: 12 operator-mathematicians, 5 maintenance men,
3 administrative, 3 clerical, 3 in training on maintenance.

Toronto: 3 maintenance men, 10 mathematicians, 2 clerical.

2 (10 externally).

20 or 40 binary digits (instructions 20 binary digits).
Fixed binary point. insmuctiow 1vei: One-address.

Complement. SEQUENCE conTROL: (eneral store,

Addition, subtraction, multiplication, logical operations;
no division. A "B" tube stores eight 20-binary-digit lines
to which relative addresses can be referred.

SPEEDY] Transfar Addition WMultiplication] Division
. inel. Access Nin. L2 ﬂﬂ__lnmmmt
Max, 0.1 sec
Excl. of Access 2.16 ms _PI'OEMM
STORAGE: Capacity | No. of CRT Access DrumDlam,, Speed
in Magnetic Time Length of
Type Funct ion Words Tracks, or Mode or CRT Type Mot fon
hcoustie
Channels | Max, Min,
| Elactrostatic CRT |Internall 256 8 4Oys Serial | GEC
| Magnetic drum  |External|16,384 |256 30ms Serial 10" dial 2000rpm
(40-bit x12"
words)
INPUT/OUTPUT: Type Function Speed
Input 200 frames per second
5 Tape punch Output | 18 frames per second
Teleprinter Qutput | 7 characters per second
Parallel printer Output 150 lines/min. of 64 chars,

TAPE SEARCM:

ARITHMET IC MODE:

COMPUTING ELEMENT:

¢ COMPONENTS:
REMARKS:

Possible in the forward direction.

Serial. crocx Freg.: 100 ke,

Tubes.

1800 pentodes, 2000 vacuum diodes.

The cathode-ray store holds all the digits of a word on one
line of a single tube.




MANTAC

(Mathematical Analyzer, Numerical Integrator, and Computer)

BUILT aY:
INSTALLATIONS:

COPIES AVAILABLE:
FROGRAMM ING SERVICE:

COMPUT ING TIME:
FLOOR AREA:
COOLING:

BEST SUITED FOR:

Los Alamos Seientific Laboratory
Los Alamos Scientific Laboratory

No,

Available in limited quantity to other AEC laboratories and for

certain problems of academic interest to staff,
20 sq.ft. POWER CONSUMPTION: 30 kw,
24 kw air-conditionsmast seaoy For Use: 1 March 1952
General purpose,

CPERATING SCHEDULE S ENGINEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erronsous ienair sie ota
o 2 shifts
Percent [35 total[enzin, [65 totallproblem kolving 100
peasonnel: 10 operators, 1 maintenance man, 4 mathematicians, 1 clerk,

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:

NEGATIVE NO. REP.:

OPERAT1ONS:

2 (10 or 16 externally)

40 binary gigits (instructions 20 binary digits).

=1 to 1l-2777, INsTRUCTION Type: One=address,

Twos' complement SEQUENCE conTroL: General store,

Add, subtract, multiply, divide, logical operations,
shift right and left, input, output,

SPEEDY]  Transfer Addition [Multiplication| Division
win. | 30 ms 60 950 ms 950 jus
Incl, Access Man. _30’513__@_’%:__ 950_)‘13 Q%’m
Excl. of Access ! g Q3 Iu.s Q"H_!nﬁ
e iR el e e o
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels Maw, Min.
 Blectronic Internal| 1024 50 116 me| 8 pusParaliel | CRT
FWagnetic Dram——Externall 10,000 200 Serisl |5%ais, HG00TTE
15%0
INPUT/OUTRUT: Type Function Speed
Photoelectric Tape Reader |Input | 25 words/sec.
Inter-analex Output | 25 words/sec,
Paper Tape Punch Output | 15 characters/sec,
Single Channel Tape In-Out | 25 words/sec,
TAPE SEARCH:
ARITHMETIC woDE: Parallel, ciock freq.: Asynchronous,
COMPUTING ELEMENT:
cowronents: 2500 tubes, 800 erystals, no relays, .
rewarxs: The logical design of this computer is modeied on the IAS computer,

Testing of the electrostatic storage system is built in: sutomatic

checking of overflow is to be installed soon.




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:

COMPUT ING TIME:

Mark 22 Computer 63

(Bell Computer, Model IV)

Bell Telephone Laboratories

Neval Research laboratory (Radio Division III, Operational
Research Branch), Washington, D.C. (Development supported
by Bureau of Ordnance, U.S,Navy.)

No.
Not available,

Not available,
3 kw.

FLOOR AREA: 42 Bq, ft. POGOVER CONSUMPTION:
COOLING: Lir—conditioned/ First Redy Fom use: March 1945,
BEST SUITED For: Ordnance problems.
OPERAT ING SCHEDULE: ENG INEER ING PROBLEM SOLVING :
Sched. Maint.| Eng. Dav. Error-Free Erroneous Repair J%1e il
Hrs/ Wi 168
Parcent | 0 0 87  |Feglizidle 3 10 100
personnet: 1 Operator, 1 maintenance man, 2 mathematicians,
NUMBER BASE: 10 (biquimy),
woro LEnGTH: § or 6 decimal digits (instructions 2 digits).
NUMBER RANGE: =§9999 to 99999. INSTRUCTION TYPE: Two-address,
WEGATIVE NO. rEP.: Complement. SEQUENCE CONTROL: Paper tape.
oreraTions: Add, subtract, multiply, divide.
SPEEDY Transfer Addition [Multipliication] Division
Incl, Access Rins Olb agﬂ__znﬁ_jﬁﬁ___z.;ﬁ_nﬁc_
wax. 10,4 sec | 2.4 sed 2.6 sec
Excl,. of Access
STORAGE: Capacity | No. &f CRT Access DrumQiam, , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot lon
Acoustic
Channe ls Max Min
Relay Internal| 10 0.#&_.9.&3_.2&!:311.11
INPUT/OUTPUT: Type Functlion Speed
| Teletype tape In-Out | 2 digita/sec.

TAPE SEARCH:

ARITHMET IC MODE:

COMPUT ING ELEMENT:

COMPONENTS:
REMARKS:

Possible in both directions.

Farallel, cLock FREQ.: Asynchronous operation.
Telephone relay.

No tubes, no crystals, 1200 relays,

Cannot alter its instructions,
in all circuits. Machine operates attended for 50 hours and
unattended 118 hours of each week, The decimal point is
variable,

Logical checks are incorporated




OPERATING SCHEDULEZ

BUILT BY:
INSTALLAT IONS:

FLODR AREA:
COOLING:

T [y T T ey i iy e S

MIDAC 6L

(Michigan Digital Antomatic Computer)

Willow Run Research Center, Ypsilanti, Michigan,

Willow Run Research Center,

(Constructed under the amspices of Wright Air Development
Center, U, S, Air Force,)

COPIES AVAILABLE: NO,
prOGRAMMING SErvice: JAvailable,
couruting Tive:{ for further information,.

Write to Director, Willow Run Resesrch Center

POWER CONSUMPT10N:
condit.rirst ready For usE:

83 kw,
1 May 1953.

845 sq, ft.
10=ton eir

8eST suiTED For: General=purpose,

ENG INEERING PROBLEM SOLVING

Sched. Maint.] Eng. Dav. Error-Free Erroneous Repalir ldie Total
Hrs/ Wik
Parcent
personnel: Planned for 40 hr. /wk, operations; 1% operators, 4 maintenance
men, 12 mathemeticians, & clerical,
nuwser Base: 2 (10 or 16 externally).,
wore LenaTH: 45 binary digits,

«3., NUMBER RANGE:
¢ JyNEGATIVE NO. REP.:

;.1 DPERATIONS:

-1 to 1, iNsTRUCTION TrPe: Three=address,

Abs, value & sign, sequence cowtrol: General store,

Add, subtract, 3 types of mltiplication, divide, shift,
power extract, logical transfer, comparison, decimal=binary
and binary-decimal conversion, file,

SPEED]  Transfer Addition [Muitiplication| Division |[Shift | redon] (d-b or bed)
. L Sl e 192 ps | 2,3 ms 2,3 ms | 240 pus 0,8 ms
; Max. 1.,5m8 | 3,6 ms 3,6 ms [3.,6'ms 1,8 ms
Excl, of Access %NU 2.1 ms 2.1. ms m‘ 576'_”'8
STORAGE: Capacity |No. of CRT Access DrumDiam. , Spead
= in Magnetic Time Length of
Type Function Words Tracks, or Moda or CRT Type Mot ion
Acoustic
Channels Max. Uin
Mercury Delay Line|Internal| 512 64 DBohn Serial |24%
Magnetic Drum | Internall 6144 192 [42"ms |25 ms| Seria) |82%d1a.B450 rpm
14" ong
INPUT/OUTPUT: Type Function Speed
Flexowriter Paper Tape In-Out| 10 characters/sec.
7 Ferranti Photoelectric Input | 200 charactera/sec, |
| ___Tape Reader (planned)

TAPE SEARCH:

AR | THMET IC MODE:
COMPUTING ELEMENT:

COMPONENTS:
REMARKS:

Possible in the forward direction,
Serial, CLOCK FREQ.: 1 MG,

About 1100 tubes, 20,000 crystals, and 120 relays,

Substantial increases in the memory, inmut, and output are
planned, MAGIC I (Michizan Automatic Generzl Integrated
Computation) is & system which amtomatically converts an easily=
coded form of floating-address, unscaled, decimal prozram into
machine-acceptable form, MIDAC is similar to FIAC, DYSEAC, and
SEAC,




COPIES AVAILABLE:
PROGRAMMING SERVICE;

COMPUTING TIME:

MINAC

(Minimal Automatic Computer)
suiLt sy: Digital Computing Group, California
INsTaLLATIONS: Digital Computing Group
(Continental 0il Co, has contributed financial support
to the development of the computer,)

Not available.

65

Institute of Technology

FLOOR AREA: 1 8q. ft, POWER CONSUMPTION: 500 W,
COOLING: FIRST READY FOR USE: Summey 1953,
BesT suiTen For:  Generalspurpose scientific and engineering computation
OPERAT ING SCHEDULE 4 ENG INEER ING PROBLEM SOLVING
ldla Total
Sched. Maint.] Eng. Dav. Error=Free Erroneous Repalr
Hrs/ Wk
Parcent
PERSONNEL:

wmper Base: 2 (externally hexadecimal).

32 bits (instructions 17 bite).
insTruction Tyre: One=address.
sequence control: General store.

WORD LENGTH:
NUMBER RANGE:

NEGATIVE NO. REP.:

OPERAT IONS:

=1 to 1

Complement.

Addition, subtraction, multiplication, division, extract,
logical control orders,

SPEED: Transfer Addition |Multiplication] Division
Min. 2 ms 2 ms 19 ms 12 ns
Incl. Ac
Nl e . | 19 me |19 ms 36 ms 36 ms
Excl. of Access < ms i ms 17 ms 1? ms
STORAGE: Capacit No, of CRT Access OrumDiam. , Speed
: in f Magnetic Time Length of
Type Function Words Tracks, or Mode |lor CRT Type Motion
Acoustic
Channels | Max, ] Min,
Magnetic Drum Internal | 8192 128 |17 md Serial g' dia.| 3500rpm
" lonz
INPUT/OUTPUT: Type Function Speed
Flexowriter In-Out
TAPE SEARCH:
ARITHMETIC wope: Serdal, clock FREQ.: 120 koo,

COMPUTING ELEMENT:

REMARKS:

Tubes and crystal diodes.
couronents: 90 tubes, 900 crystal rectifiers.




BUILT BY:
INSTALLAT 1ONS:

COPIES AVAILABLE:
PROGRAMM ING SERVICE:
COMPUTING TIME:

Marchant Research Inc, (formerly Physical Rase:.lrﬁ
Atlantic Refining Co, (2 machines), c

For sale,
Not available,
Not available,

MINIAC

66

ornia,

FLoOR AREA: 16 Bq, ft, POWER CONSUMPTION: 28 kW,
. cooting: Bulltein, FirsT reaoy For use: Aprdl 1953,
BEST suiTen For: General purpose,
OPERAT ING SCHEDULES ENG INEERING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair 1919 oy
Hrs/Wk
Parcent
PERSONMEL:
novser Base: 8 and 10 (8=l4=2-1 code),
worn LewsTH: 10 decimal digit,
wuuser Rance: =1 to 1, INSTRUCTION TYPE:
NEGATIVE 0. Rer.: Sign & abs, value, seQuence cowTROL:
OPERATIONS:
SPEED] Transfer Mdition Multiplication{ Division
twete. Aceass |- I8 125 ps | 375 us 6.2 ms | 6,2 ms
wax. | 10'ms 10 ‘ms 16 ms| 16 ms
Exc!. of Access 125 Qs 37: ans 6 2 ms 6.2_]13
STORAGE: r Capacity |No.of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels | Max. Min
Magnetic Drum Internal | 409 10 ms &‘dih_éﬂm
10¥"ne
INPUT/OUTPUT: Type Function Speed
Tape Readsr Inmut | 10 i ec
. Tape Punch Outpat | 10 dizitnhnnnnd___
| Typewriter Output | 10 digita/sacond
TAPE SEARCH:
AR I THMETIC MODE: CLOCK FREQ.:

COMPUT ING ELEMENT:
COMPONENTS:
REMARNKS:

lab,), Oakland,




MONROBOT 67

suit 8y:  MONROBOT Corp,, Morris Plains, New Jersey
INsTALLATIONS:  Alr Force Cambridze Research Center ( MONROBOT I1I)
Monroe Calculating Machine Co, (MONROBOT IV)
k Arny Engineer Corps (MONROBOT V)

cories avattasLe: For sale,

PROGRAMM ING SERVICE:
coweuting Tive: Avallable in summer 1953,

FLoOR AREA: 16 8q. ft. PONER CONSUMPTION: 3 KW,
- COOLING: FIRST reaoy For use: 1 March 1953
BesT suiTeo For: General purpose (IV), antenna design (I11), mapping (V)
OPERAT ING SCHEDULE ENG | NEER ING PROBLEM SOLVING
ldle Total
Sched. Maint.| Eng. Dav. Error-Frae Erroneous Repalr

Hrs/ Wk
Parcent

PERSONNEL:

nomper Base: 10 (Bulim2-1),
woro LeaT: 20 decimal digits (instructions 10 decimal digits).
womsen ranae:  =1010 ¢o 1010 isTRucTioN Tyre: Foureaddress,
NEGATIVE No. Rep.:  Absclmte value & sign,scquence covtrol: Special drum store,
operaTIONS:  Add, subtract, multiply & divide, print, stop, increase an
instruction address by unity, read tape, punch tape, conditional
transfer, operations on absolute values,

SPEED:Y Transfer Addition Multiplication| Division
. inel. Access |Min: | 135 ms |135 ms 10,6 sec, [0,6 aec
. { 23]
vax. | 135 ms [135 ms 10,6 sec, 0,6 seg.l
Excl. of Access 64 ms 6"' ms 0;59 sac, |0 Bge
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channel!s | Max. Min.
Magnetic drum (Internal| 100 Nof (100 [16 ms Serial |10™dia,| 3600rpm|

200 Instr| .

INPUT/OUTPUT: Type Function Speed

[ Keyboard Input
. | Flexowriter In & 10 digit Ca
Paper tape In & On§ 10 digits/sec,

Tare search: Possible in the forward direction,.

ARITHMETIC wooe: Serdial, ctock Freg.: 10 ke,
cowpuTing ELEMENT: Tubes,
2 cowronents: 650 tubes, 200 crystals, 15 relays,
remanks: MONROBOT V is ruggedized for truck mounting, high and low
= temperatures (elimination of germanium diodes), shock mounted,

ete, L




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:

- PROGRAMMING SERVICE:
COMPUTING TIME:

FLOOR AREA:

COOLING:

BEST SUITED FOR:

MSAC 68
(Moore School Automatic Computer)

Moore School, University of Pennsylvania
Moore School, Philadelphia, Pennsylvania
(The Signal Corps Engineering Laboratories, Fort Monmouth
contributed financially to the development of the computer,)

IO.
Available for governmand and industrial uge in late 1954,
Available for government and industrial use in late 1954,
1400 sq, ft. POWER CONSUMPTION: 100 kw,

FIRST REAOY FOR USE:Between July & December 1954,
General purpose; small Inputecutput problems,

OPERAT ING SCHEDULE 3 ENG INEERING PROBLEM SOLVING .
|
Sched, Maint.] Eng. Dav. Error=Frae Erronecus Repalir ldle i
Hrs/ Wk
Parcent
PERSONNEL:
wmser sase: 2 (2, 8, or 16 externally),

WORD LENGTM:
NUMBER RANGE:
NEGATIVE ND. REP.:

4% binary digits,
3-1 to 1-2 3. INsTRUCTION TYPE: Four-address,
Sign bit. SEQUENCE conTROL: General store,

oreraTions: Add, substract, multiply (with, without roundoff),
divide, compare, input, output,
SPEEDY Transfer Mdition [Multiplication] Division ﬁmﬂ
e Min. 192 ps | 2.2 m8 | 2,2 ms | 192 s
3 e Max., 105 ‘ms 3.5 mse 3.6 ms 1,2"3
Excl. of Access zl‘aﬂﬂ 2,0 ms
STORAGE: " Capacity |No.of CRT dccess DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min.
Mercury Delay LinesInternsal | j02k | 328 arial |8 wordas| 1 mc
INPUT/OUTPUT: Type Function Speed

TAPE SEARCM:

ARITHMET IC MODE:

COMPUTING ELEMENT:

= COMPONENTS:
REMARKS:

| Teletype Tape

Serial, clock FRE.: 996475 ke,

3000 tubes, 20,000 crystals, 200 relays.

As MSAC is still under construction, many details
(perticularly concerning input-cutmut) have not yet
(March 1953) been frozen, Automatic checking is provided
by duplicate arithmetic units working simultansocusly and

checking pulse for mlse,




MOSAIC

(Ministry of Supply Arithmetical Integrator & Calculator)

BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:
COOLING:

BEST SUITED FOR:

Post Office Research Section, London, England.
Radar Research Establishment, Malvern, England,

Room 24'x18"',

POWER CONSUMPTION: 30 kw,

FIRST READY FOR USE: December 1952,

Trial analysis.

69

OPERAT ING SCHEDULE] ENGINEER ING PROBLEM SOLVING
Schad, Maint.] Eng. Dev. Error-Frae Erroneous Repair Idie Total
Hrs/Wk
Parcent
PERSONNEL:
NUMBER BASE: 2,
woro LensTH: 40 binary digits.
NUMBER RANGE: iNsTRUCTION Tyre: Four-address.
NEGATIVE NO. REP.: SEQUENCE CONTROL:
operaTions: Addition, subtraction, multiplication, shift, logical
operations.
SPEED Transfer Addition itiplication| Division
Min
Incl. Access
Max
Excl. of Access 70 S 6 ms
STORAGE: Capacity |No.of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot lon
Acoustic
Channels | Max. Min.
Mercury delay ling Internal 1040 1024, s
INPUT/OUTPUT: Type Function Speed
| Punched cards I t
Paper tape (4" wide) Input
| Typewriter Output
TAPE SEARCH:
AR1THMETIC MoDE: Serial clock freg.: 570 ke.
compuTinG ELEMENT: Tubes

cowponenTs: About 6000 tubes and about 2000 crystals,

REMARKS:




PROGRAMMING SERVICE:

OPERAT ING SCHEDULES

MEGATIVE NO. REP.:

NAREC 70

(Naval Research laboratory Elsctronic Digital Computer)

BUILT BY:
INSTALLAT IONS:

Naval Research Laboratory
Naval Research Laboratory, Washington, D, C, (Radio Division III,
Operational Research Br,)

No,
Not available,

Not available,

100 sq, ft, PONER CONSUMPTION:
15-ton adm-conditiomerisst reany rom use:
General purpose

ENG INEERING

Sched. Maint.

COPIES AVAILABLE:

COMPUT ING TIME:
FLOOR AREA:
COOLING:

BEST SUITED FOR:

4O Xw
June 1954

PROBLEM SOLVING

Erroneous

ldle Total

Eng. Dev. Error-Fres Repair

HWrs /W
Parcent

PERSONNEL:

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:

2 (10 externally),

45 binary digita {instructions 21 binary digits)

-1l to 1 instRucT o8 TyPe: One-address

Twos' complement seQueNce control: General store

Add, subtract, mltiply, divide, several transfers of
control, shifts, increase address contained in instruction
in memory by 1,

OPERAT IONS:

SPEED] Transfer AMddition Multiplication] Division
» win. | 13 jus 22 ps | 530 ps 670 us
el Ao . [ 13 s | 22'ps | 800 ms aoo'p_
Excl. of Access 3_’ a 3 s SQOLM_ﬁ@:&M
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or| Mode or CRT Type Mot ion
Acoustic
Channels [ Max, l Min.
ectrostatic Internal | 1024 ks  1"10 ud 10 pgRarmilell3 BPL
agnetic drum Internal| 2048 48 [6.7mqd 8 pgPerellel 12%dia, | 3600rpm
i 8"1long
INPUT/OUTPUT: Type Functlion Speed
Magnetic tape In.20ut| 30 words/sec; 30'[lec
i Paper tape Inpat | 20 wo :
Paper tape punch Output W
- Flexowriter Output W
TAPE SearcH: NONE,
arITHMET IC wope: Parallel, clock FREQ.: Agynchronous,

COMPUTING ELEMENT:

Vacuum tube,

2000 tubes, 20 000 crystals, no relays,

First successfully operated on test problems with the magnetice
drum memory only November 1952,

COMPONENTS:
REMARKS:




NICHOIAS Al
(Nickel-Delay-Line-Storage Computer)
suitt ev: Elliott Bros. Ltd., London, England
INSTALLATIONS: Elliott Bros. Ltd.
COPIES AVAILABLE:
PROGRAMMING SERVICE: Available,
compuTing TiMe: Available.
FLOOR AREA: POWER CONSUMPTION:
COOLING: FIRST READY FOR USE: Jamuary 1953,
8EST suITED For: (General purpose,
OPERAT ING SCHEDULE? ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Fres Erroneous Repalir Ll Tota!
Hrs/Wk
Parcent
PERSONNEL:
NUMBER BASE: 2,
woro LexaTH: 32 binary digits (instructions 16 binary digits, two per word).
NUMBER RANGE: INSTRUCTION TYPE: QOne-address.
NEGATIVE NO. REP.: SEQUENCE CONTROL: (General store.
OPERAT I ONS:
SPEED] Transfer | Addition |Multiplication| Division |
’ Min. About 10 pns_per |
ncl. Access
Max. second, average,
Excl, of Access
STORAGE: Capacity |No.of CRY Access DrumDiam. , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic .
Channe |l s Max Min
Ni magnetostrictive) Internall 1024 oh 0 |Serial |16 wds
| __delay lines Arith, 5 5 erial | 1 word
INPUT/OUTPUT: Type Function Speed
| Punched paper tape In&Out | S5-level tape is used, |
Typewriter Output
TAPE SEARCH:
ARITHMETIC MopE: Serial, clock FrReg.: 50 ke,

COMPUT ING ELEMENT:
COMPOMENTS:
REMARKS:




BUILT BY:
INSTALLAT 10NS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:

Norwegian Computer 72
Central Institute,Royal Norweglan Council for Scientific and
Industrial Research

Norsk Regnesentral (Norwegian Computing Centre), Oslo University,
Blindern, Norway.

(U.M.M., The Board for Mathematical Machines of the Royal

Norwegian Council of Scientific and Industrial Research

supported the development of the computer.

No.

Available to Norweglan science and industry.

Available to Norwegian science and industry.

FLOOR AREA: 2m X 3m. PONER CONSUMPTION: 2 Kkw.
cooLing: None. FIRST ReaDY For use: Fall, 1953
BEST sUITED For: General purpose.
OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erronecus Bepair fdie Total
Hrs/Wk
Parcent
PERSONNEL:
wuser sase: 2 (10 externally).
woro LenTH: 32 binary digits.
nuMser ranse:=1 t0 1. insTRucTion Tree: Two-address.
NEGATIVE N0. ree.: Complement. sequence controL: General store.

OPERAT IONS

Transfer, addition, subtraction, multiplication, sign conditional
transfer of control.

COMPUT ING ELEMENT:
COMPOMENTS:
REMARKS:

SPEEDY Transfer Addition Jultiplication] Division
Nin, lms | 1ms| 3Ims | Programjed
incl. Ac
e e M. | 15 ms 15 ms | 500 ms
Excl. of Access ] 1l ms
STORAGE : Capacity |Mo.of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Made or CRT Type Mot ion
Acoustic
Channels May Min
| Magnetic drum  |Internall 512 | 32 05 me| 1 malSerial |2"dia. |4000rpm
INPUT/OUTPUT: Type Function Spead
Paper tape reader Input | 50 lines per sec. J
| Tape punch Output | 7 lines per sec. |
Teleprinter Output | 7 characters per sec, |
Tape search:  Possible in the forward direction
ariTHMETIC MooE:  Serial,. | CLOCK FREQ.: {50 ke,

Electron tube.

About 450 tubes, 200 crystal rectifiers, and 10 relays,

This computer is a modified version of APE(X)C, btuilt by
Dr. A. D. Booth, Birkbeck College, University of London.




OARAC 73
(office of Air Research Antomatic Computer)
suitt ev: General Electric Company, Syracuse, New York
INsTaLLaTioNs: Computation Branch, Flight Research Laboratory,
N Wright Air Development Center, Wright-Patterson
Alr Force Base, Ohio
‘ cories avaiLasie: No,
ProcRAMMING sErvice:  Avallable to Air Force groups and contractors,
couputing Tiwe:  Available to Air Force groups and contractors.
FLOOR AREA: 80 8 - i POWER CONSUNPTION: 25 kw,
. cooLing: 3000 cu,ft.mineirst reroy For use: 1 Aprdl 1953,
BEST SuiTen For: General purpose,
OPERAT ING SCHEDULE ENG INEER ING PROBLEM SOLVING
Sched. Maint.| Eng. Dev. Error=Free Erronsous Repair ale Total
Hrs /Wi
Percent
PERsoNNEL: 2 operators, 3 maintenance, 15 mathematicians, 2 clerical,
NUMBER" BASE: 10 (2.-1“'2-1)!
woro Lenorw: 10 decimal digits and sign (instructions 7 decimal digits).
nuMser RAnGe; variable, insTrucTion Tyee: One=-address,
NEGATIVE 0. mep.: Tens! complement,  sequence cowtror: General store,
orenations: Add, subtract, multiply, divide, choice, match,
- address add, normalize, clear and add, sultract
absolute value, input, output,
SPEED] Transfar Addition Multiplication] Division
. S AT ] 40O s | 10 memax 13 ms
3 Max, 17'ms 26 ms 30 ms
Excl. of Access 80 s 1-9 ms 13&5
K STORAGE: i Capacity |No. of CRT Access OrumDiam. , Speed
in Magnetic Time Length of
Type Funct ion Words Tracks, or Mode or CRT Type Mot lon
Aecoustic
Channe ls Max, Min.
Magnetic drum Internall 10,000 200 |17 ms Zbip.u Rar,) 22%34a,3500rpm
_3‘)'
- Magnetic tape xxtarna%_ - 5 Stg-fhgi "/gec
INPUT/OUTPUT: Type Function Speed
Magnetic tape In-Out| 35-45 mfword (see above)
R | Xeyboard Input 7 words/mimte
| Typewriter Output| 10 words/minute
Tape search: No tape search possible,
AriTHUETIC woDE: Serio=parallel, cLock FrReQ.: 150 ko,

COMPONENTS:

REMARKS:

COMPUT ING ELEMENT:

About 1400 tubes, about 7000 crystals, 240 relays,
An automatic redundancy check is performed on the

decimal ¢

odes,




sulLt sv: Ao &nd O, S, Division, General Tiscetriz Co,, Schenectady, M,Y

INSTALLATIONS: Aaronautlcal ana OUrd FWBM3 LLVosLon,
- Gens 1 Rlectric .:_.
' coPiEs AvaiLaste: No,.

prOGRAMMING SERVICE: Not availeable,
cowruTing Tive: Not available,

FLOOR AREA: POWER ConsuMPTION: 12 lew,
- cooLing: J000 cu.ft.min, rirst reaoy For use:
8EST SuiTen Fop: General purpose; ballistic and flight-path studies,
OPERAT ING SCHEDULES ENG INEERING PROBLEM SOLYING
Sched. Maint.,] Eng. Dev. Error-Free | Erronsous Repair ra1e Total
Hrs /Wy pt 52 10 6 b 75
Parcent [047 2,0 69,3 13,3 840 6.7 | 100

personvet: 1 operator, 1 maintemance man, 2 mathematicians, 5% in training
&8s maintenance~oparators,

NUMBER BASE: 2
woen LeneTh: 24 binary ;Hgits (ins'ructions 3% binary digits),.
NUMBER RANGE: 2722 4o 2% INSTRUCTION TYPE:
NEGATIVE 0. reP.: Twos' complement,  secuence cowteoi: Special <rum =tore.
opremaTions: Add, subiract, multiply, divide, extract c:ponent or
4 integral rart of mumber, tranefers of conircl, synthesize
floating-point form, nodify instruction, CPe

SPEED]  Transfer Addition |Muitiplication| Division A11
. Min.
Incl. Access t - =
Maw. e i £
Excl. of Access

TORAGE : Capacity |MNo. of CRY Access DrumDiam, , Speed
P in Magnetlc Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Azoustic
Channels Max, Min.

Magnotic drux Internai| 750 36 12 m4 Prellel| 6%dia,| 300rpm|
= A

“linstructiicns)

"Maznetic drum Incern [ 26 11 m Pare.lsl [6%dia x| 5400rom|
' (murbers | [ — ilongl
NPUT/OUTPUT: Type Functlion Spead
. Teletyys in®0v . | ok dis per secon
TAPE SEARCH:
ARITHMETIC wooE: FParallsl, crock Freg.: 310 ke.

- - COMPUTING ELEMENT:

cowronenTs: 3300 tubes,
remsnks: Floating binary voint i used, Separate drum= are used to
store !natructions end miubers, omputer can alter ils
instructiions, In each iu tructiocn time (instructi n-drun
revolution) commter: (1) stors: result of previou: cperstion,
(2) performs arithmetic current operstion, (?) ohiaine
operands for next instr fon,




QR RELAY COMFPUTHER 75
(0ffice of Waval Research)

BUILT BY:

INSTALLAT |ONS

: Logistics Research Project,
George Washington University , Washington, D.C.
(Owned by the Office of Navel Research,)

corles avaiLaste: No,
PROGRAMMING SERVICE: No,
couputing TiME:  Available,
FLoor ARea: 4O sq, ft, POWER CONSuMPTION: 5 lkw,
cooting: Total 3 hp, FIasT READY FOR UsE: 1 May 1951 at G.W,U.
BEsT suiTeo For:  General purpose (small input and output),
OPERAT ING SCHEDULE: ENG INEER ING PROBLEM 50LVING
Sched. Maint.] Eng. Dev. Error-Free Erronsous __Repalr igie votal
Hes /Wi 1,25 1,0 38,5 “|Test 6,7 0 L2&
Parcent 2,8 2.4 79.0 15.8 0 100
PERSONNEL: % operator, % mathematician, 1 maintenance, 1/10 clerical,

NUMBER BASE:

WORD LENGTH:

= =(223-1) to (223-1) wstaucTion TYPE: Ome-address,

NS E

IVE )

NS

2
24 binary digits.

- Ones' complement. SEQUENCE CONTROL: (eneral store,
: Add, subtract, multiply, divide, extract, unconditional
and conditional jumps, selective write,

SPEEDY Transfer Addition Muitiplication| Division
T Y 136 ms | 272 ms | 2,5 sec | 2.5 sec
C . | 272 ms | 508 ms | 2,5 sec | 2,5 sec
Excl. of Access 136 ms 2,5 sec | 2,5 sec
STORAGE: Capacity |No. of CRT Access ODrumDiam., , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels Max. Min.
Magnetic Drum Internal | 4094 48 136 ms| 68;.1@:&1101 12% |40 rpm
INPUT/QUTPUT: Type Function Speed
Paper tape Input |[150 words/minute
Paper tape putput | 150 words/minute
Typewriter Output | 600 characters/minute
TAPE SEARCH: None,
ARITHMETIC MoDE: Parallel, clock FRe0.: 15 ke (magneticedrum clock)
coMPUTING ELEMENT: Relay,

COMPONENTS:
REMARKS:

655 tubes, 332 crystals, 734 relays,

See J, J, Wolf, "The Office of Navel Research Relay Computer, ®
Mathematical Tables and other Aids to Computation, VI, No, 40,
PP 20?-21—%%0\1&!-19525.




ORACLE T6
(Oak Ridge Automatic Computer and Logical Engine)

suitt sy: Argonne National Laboratory
insTaLuaTions: Oak Ridge FNational Laboratory

coPiEs availaste: No,
proGRAMMING SERViICE: Possibly to government and ABC laboratories,
couput NG Tive: Possibly to government and AEC laboratories,
Floor Asea: 1500 sq, Tt, POWER CONSUMPTION: S50 kw,
cooLing: 5000 cu.ft./min. FIRST READY FOR USE: June 1953,
BEST sUITED For: General purpose.

OPERATING SCHEDULESR ENG INEER ING PROBLEM SOLVING
3 Idle Total
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair

Hrs/ Wk
Farcent J
PERSONNEL:

NUMBER BASE: &£

woro enoTH: 40 bLinary digits (instruetions 20 binary digits).

NuMsER aANGE: =l t0 l=2) . INSTRUCTION TYPE: One=-address.

NEGATIVE wo. Rer.: Twos'! complement, SEQUENCE conTroL: (Oemeral store,
opesarions: Add, subtract, mmltiply, divide, several transfers of control,

- partial substitution into the memory, shifts right and left,
SPEEDY Transfer Addition jMuitiplication] Division
. RS I 20 ps 28 js | 500 ps 660 mus
' ar. | O M8 E8'us | 520'ns 680 tms
Excl. of Access ‘ Bkls 480 }ua 640 ns
STORAGE: . Capacity J.Hc. of CRT :ccess DrumDiam. , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Made or CRT Type Mot ion
' Acoustic
Channels | Max, ] Min.
Electrostatic Internal| 1024 80 | 40 md20 ms |Parallel
Magnetic Tape External|unlimitef LO r " |Parsllel] 75%/sec
INPUT/OUTPUT: Type Function Speed
Teletype In=Cut
Tape search: Possible in both directions, .
ARITHMETIC wMoDE: Parallel, CLOCK FREQ.:
» COMPUTING ELEMENT:

couronents: 3500 tubes,
remsaks: The logical design of -this computer is modelled on the IAS
computer,

———




ORDVAC

(Ordnance Discrate Variable Automatic Computer)

BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:

PROGRAMMING SERVICE:

University of Illinois

77

Aberdeen Proving Ground, Maryland (Owned by U.S, Army Ordnance

Corps.,)
(Financial contributions to develooment of ONDVAC were
made by Office of Naval Research, U,S5, Air Force, and
Atomic Energy Commigsion,)
No,

tvailable to groups engaged in Netional Defense work,

COMPUTING TIME:
FLOOR AREA: ©O00 aa, Tt. POWER CONSUMPTION: 35 kw,
cooLna: 7% ton edr-cenditiomerriast reapy ror yse: March 1952 to APG,
BEST SUITED EOR: Sclantific cnmputqtion.
OPERAT ING SCHEOULE: ENG INEERING “F”“H EM SOLYING
Sched. Maint.] Eng. Dev. Error-Fras T Ercongous Repair 1g1s Total
Hrs/Wk 1515 63.5 1 -5.0 2?.2 26.3 155.8
Percent U5 5."‘ !-*3.5 1 :j.“' 19 18 100
rersownct: 10 maintenance men, 21 mathematicians,

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS:

2 (16 externslly).

40 binary digits (instructions 20 binary digits).

-1 to 1—2-39. INSTRUCTION TYPE: One=address

Twos' complement, SEQUENCE conTRoL: Creneral store,

Add, subtract, maltiply, divide, absolute value, logical
multiply, shift, ssveral transfers of control,

: SPEEDY  Transfar iddition |Multiplication| Division Shift
] B2 22ps | G2 po | 772 pe
e |_wax, 72 ps | 822 ma : ! e
Evel. of Acces 50 ‘fas ! 16118
STORAGE: Capacity. | Ne. of CRT Access . DrumDiam., Speed
in Magnetic Time Length of
Type Funct ion Words Tracks, or Mode or CRT Type Motion
heoustic
Channals Max. Min,
Blectrostatic Internal | 102k 4o 16 mﬂlB_F.&ml KPPl
| (Willdiemg tube) |
INPUT/OUTPUT: Type Function Speed
Tape Reader Input 25 characters/sec. .
Tape Punch Qutput! 25 charscters/sec, |
[ Card Reader (IBM) Toput
Card Punch (IBM) Outoot
TAPE SEARCH:
sniTHMETIC wnoe: Farallel. ciock FReg.: Asynchronous,

COMPUT ING ELEMENT:
COMPONENTS:

REMARKS:

Eecles-Jordan flip-flop,

2700 tubes,

The logical design of this computer is modeled on the
IAS commuter, ILLIAC is a2 very similar computer also

built by the University of 1llinois,




PERM 78
(Programmgesteuerte Elektronenrechenmaschine, Mfinchen)

suitt 8v: Arbeitsgemeinschaft ffir Elektronische Rechenmaschinen,T.H. ,Munich.
INsTALLATIONS: Technische Hochschule, Munich, Germany.

(The Deutsche Forschungsgemeinschaft contributed support to the
development of the computer.)

. coPlES avalLasLe: No.
PROGRAMMING SERVICE:
COMPUT ING TIME:

FLoor area: Room 800 sq.ft. POWER CONSUNPTION: 7 kW,

COOLING: FIRST READY FOR USE: 1954,
8EST SuITED For: General purpose.
OPERAT ING SCHEDULE 4 ENG INEER ING PROBLEM SOLVING
idie Total
Sched. Ilalnt:l Eng. Dev. Error-Free Erroneous Repair

Hrs/ Wk
Parcent

PERSONNEL:

wwuser sase: 2 (10 externally).,
woro LenaTh: 49 binary digite (9 for exponent)(instructions 50 binary digits).
wumsen Ranse: Floating or fixed ptuwstauction tyee: One-address,
NEGATIVE N0. Ree.: Complement. SEQUENCE conTROL: General store.
orerations: Addition, subtraction, multiplication, division.

SPEEDY Transfer Addition Multiplication] Division
» Min.
Incl, Access
Max,
Excl. of Access n }=] ms 10,11 ma
STORAGE: Capacity | No. of CRT Agcess DrumDiam. , Spead
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot lon
Acoustic
Channels | Max. Min.
Magnetic drum |Interpall 8192 200 | g |Paralld ¥"dia.|250 rps|
8"long
-
INPUT/OUTPUT: Type Function Speed
|_Teletype In&Out

74¢¢ search: Nome,
sriTHMETIC woDE: Parallel, clock FReg.: 250 ke,
comruting ELevent: Tabes.
couponents: 1700 tubes, 2000 crystal rectifiers.

REMARKS:




PTERA 79

(Postal Telecommunications Hlectronic Automatic Calculator)

BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:

COMPUTING TIME:

Central Laboratory, P&TS, the Hague
Central Laboratory of the Postal and Telecommunications

Services, the Hague, the Vetherlands

Yo
Not available
Yot evailable

6 ft. x 12 ft,. POWER CONSUNPTION: B=0 kw

FLOOR AREA:
COOLING: FIRST READY FOR UsE: Jamuary 1953
BEST SUITED For: General purpose, filter and antenna design
OPERAT ING SCHEDULE ENG INEER ING PROBLEM SOLV ING
Sched. Maint.] Eng. Dev. Error-Free Erronaous Repair fals el
Hrs/ Wk
Parcent
personneL: metimated: 1 operator, 1 maintenance man, 3 mathematicians,
3 programmers,
nouser pase: 2 (only 10 externally)
woro LenaTH: 31 binary dizits (instructions 18 binery dizits)

NUMBER RANGE:

NEGATIVE NO. REP.:

OPERAT |ONS:

-1 to 1 INSTRUCTION Trre: (ne-address

Ones! complement sequence contaoL: General store
Add, sudbtract, multiply, divide, read, print, stop, conditional

skip.

SPEEDY Transfer Addition [Multiptication| Division Cnnditiorb; gkip
Incl. Access LT 50 By 75 ms 35 a3
Max. 50 ms | 75 ms 25 ma
Excl. of Access
STORAGE: Capaclity |MNo. of CRT Access DrumDiam.,| Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode |or CRT Type Mot ion
Acoustle
Channels | Max. Min.
Magnstic drum Internal | 1024 32 25ms | 25mg |Serial | B"dis, |2400rpm
Future: 2048 6l 10" onz
INPUT/OUTPUT: Type Function Speed
Punched paper tape Input |20 decimal dirits/sec.
Typewriter Output |10 decimal dizits/sec,
TAPE SEArch: Yone

ARITHMETIC MODE:

COMPUT ING ELEMENT:

COMPOMENTS:
REMARKS:

Serisl; parzllel mult. ctock FREQ.: 50 ke

Kirchoff-adder; multiplicands stored on relays.

650 tubes, about 20 crystals, 120 relays

The successive digits of a word are stored in every 32nd
locztion eround the drum so as to parmit serial opsrations
as the dizits appear, Tha computer makes very mconomical
ugse of regzisters, three 31-dizit regiasters sufficing for
instruction rezister, program counter, multiplicand stor-
aze, and double-lenzth accumulator,




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

R&S &0

Eidgenossische Technische Hochschule, Zurich.
Eidg. Techn. Hochschule, Institut fir angewandte Mathematik,
Zurich, Switzerland.

No.
Available,
Available,

POWER CONSUMPTION:
FIRST READY FOR USE: 195§,

Partial differential equations.

OPERAT ING SCHEDULE S ENG INEERING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error=Frea Erroneous Repair idie Total
Hrs/ Wk
Percent
PERSONNEL:
wuuser sase: 10 (2% ,4,2,1 representation),
WORD LENGTH:

NUMBER RANGE:
NEGAT IVE NO. REP.:
OPERAT |ONS:

15 d;siml digits (instructions 7 decimal digits).
+10"77 to=+=1077, INSTRUCT1ON TYPE:

Absolute value & signmrouence contror: General store.
Addition, subtraction, multiplication, division,

SPEEDY Transfer Addition Multiplication| Division
A Min,
Incl., Access
Max,
Excl. of Access 1[2 ms 5 ms 20 ms 40 ms
STORAGE: Capacity |Mo. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Funct lon Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels Max . Min,
Magnetic drum  lInternal 10,000 200 Ser.par
INPUT/QUTPUT: Type Function Speed
| Panched cards IngOut | 8 words per sec. |
| Printer Output 0.5 words per sec., |
=Xyl

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:

COMPONENTS:

REMARKS:

Serio-parallel. cLock FRED.: 30 ke,

Crystal rectifiers.

1200 tubes, 500 crystals, 200 relays.

This computer uses a floating decimal point., It incorporates
automatic checking of all transfer and arithmetic operations,




RAYDAC 81
(Raytheon Digital Automatic Computer)
suiLtT sv: Raytheon Mfg, Co,, Waltham, Magsachusetts
InsTaLLATIONS: Naval Air Missile Test Center
Point Mugu, California
- (Contract to build RAYDAC administered by the Special
Devices Center of ONR, funded by Bureau of Aeronautics,
U.S.Navy.)
" coriEs avalLaBLE: Not available,
PROGRAMMING SERVICE: Proba,bly available.
COMPUTING TIME:  Probably available.
FLOOR AREA: 200 8q.ft. %: QEygurTIon: 28 kw.
- cooLivg: Liquid Freon cool&/gs EADY For use:  July 1953.
8esT suiTeo For:  Data reduction and general large-scale computations.
OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLV ING
Sched. Maint.| Eng. Dav. Error-Frae Erroneous Repalr lots Total
Hrs/Wx _INot eatallished
Percent
personnel: 4 operators, 14 maintenance, 25 mathematicians, 5 clerical,
4 in training as programmers and coders.,
nuser sase: 2 (externally 2,8, and 10).
woso LevaTh: 30 bite (instructions 54 bits).
NUMBER RANGE: =1 to0 1. INSTRUCTION TYPE:  Four-address.
NEGATIVE No. Rep.: Sign & absolute wlnestquence cowtrol: General store,
orerations: Addition, sudbtraction, multiplication, division, shifting,
branch orders, automatic normalization, semi-automatic
5 double-precision orders, floating-point orders, tape orders,
SPEED] Transfer Addition [Multiplication| Division Shift
« uin. | 115 ps | 134 296 us | 470 us | 172 ys
et Mecont Thar. | g5 Jus [1280 }u—ug 1440 Tys [1620 Jus 1035 /us
Excl, of Access Y] 48 8 210 A8 8!! A8 _}_0__1 I&l
STORAGE: : Capacity No{ of CRT Access DrumDiam. , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot lon
Acoustic
Channels | Max Min.
Acoustic Delay Inter 1152 36 30 19 48 |Serdal [305 us
Magnetic Tape i Exte 400,000 6 m ngl9us |S 30" /sec
INPUT/OUTPUT: Type Funct ion Speed
| Keyboard Input | 14 in
» | Typewriter Qutput | 5 digits/sec
[Reenattc Tapa In-Out 100 vords/sec

TAPE SEARCH:
ARITHMET IC MODE:
COMPUT ING ELEMENT

Possible in both directions,
Parallel. cLocK FRED.: 3477 me in memory.

. Flip-flops, diode gating.

‘ couronents: 5200 tubes, 17 300-crystal rectifiers, 630 relays.
apwarks: Fully-automatic built-in self-checking on computation, transfer,

selection and control.

Bach word carried a U4~bit check number

(weighted sum of bits) which is recalculated and checked after

transfers.
lated for each operand and for result, and appropriate checks
are calculated for these.

For arithmetic check, a 5-bit check number is calcu-

See MTAC 24, 286-295 (October 1948).




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA!
COOLING:

BEST SUITED FOR:
DPERATING SCHEDULEZ

Rechenautomat IPM 82

Institut f8r Praktische Mathematik, (Technische Hochschule,Darmstadt
Technische Hochschule, Darmstadt, Germany.

(The development of the computer has been supported by the
Deutsche Forschungsgemeinschaft and ERP Authority.)

¥o.
Available,
Available,
POWER CONSUMPTION:
FIRST READY FOR USE:

End 1953.
General purpose,

ENG INEERING PROBLEM SOLVING

Idle Total

Schad. Maint.| Eng. Dev. Error-Free Erronecus Repair
Hes /! Wk
Parcent
PERSONNEL:
wwser sase: 10 (excess=three code).
woro LensTH: 12 decimal digits (instructions equivalent of 5 decimal digits).

NUMBER RANGE:
MEGATIVE NO. REP.:
OPERAT |ONS:

Variable dec. point.instruction Tvee: One-address.

Complement. SEQUENCE conTrOr: Special drum store.
Addition, subtraction, multiplication, division, conditional
transfer.

SPEED Transfer Addition |[Multiplication| Division
ol ST 0.% ms| 0,% ms | 40 ms 40 ms
Mav. | 20 mal20 mal 60 ms 60 ms
Excl. of Access 0 1} 0.4 ms 6 ms 20 Eﬂ
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channe ls Max. Min,
| Magnetic drum 3 Internall 500 10 20 ms| 0 [Serial| 8" 000rpm |
{Instrs. 500 5 120 ms 0 |Serial
INPUT/0OUTPUT: Type Function Speed
Punched tape Inpat 200 characters per second
| Tape punch Outpot | 7 characters per second |
| Typewriter Output | 10 characters per second
| Punched cards In&Out | 1 card per second |
TAPE SEARCH: None,.
sRITHUETIC wooe: Serdal. ceock FReg.: 150 ke,
couPyTING ELEMENT: GermAanium diode networks,
coweonents: About 300 tubes, 1000 crystal rectifiers, and 100 relays.
aewanvs: Marginal checking is incorporated in the computer,




BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

Remington Rand 409-2 and 409-2R

Reminzton Rand Inec,
About 40 in use.

For sale or rent.

Available at Remington Rand offices.

Available at Remington Rand offices.

43,6 sq. ft. POWER COnsupTiON: 10 kva.,

3-ton air cond, FIRST READY FOR UsE: December 1951.
Punch-card accounting and scientific computing.

OPERATING SCHEDULE ENG INEER ING PROBLEM SOLVING
Sched. Malnt.] Eng. Dev. Error-Free Erronsous Rapalr Sabs fats)
Hrs/ Wk Yone one 29.1 0.l 0,5 10 4o
Parcent —— — 72,75 1,0 1,25 25 100
personwiL: ® operator, 1 maintenance man, i programmer, Complete

NUMBER BASE:

maintenance is provided by Remington Rand,

10 (represented by none, one, or two out of five pulses; or true

woro LeweTH: 10 digits. decimal),
NUMBER RANGE: 10 dlgit.!l. INSTRUCT 10N TYP[:PI‘BWiI‘Bd on plugboa.rd.
NEGATIVE No. Rep.: BY control. SEQUENCE conTRoL: Plugboard.
operaTions: Snifting decimal, alignment, transfer and intermediate functions,
addition, subtraction, multiplication, division,
SPEEDY Transfer Addition [Multiplication| Division
= Incl. Access AL
Max,
Excl. of Access
STORAGE: Capacity |No. of CRT Access DrumDiam,, Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channals | Max Min
Relays Internal |10 dizith Parallefl
INPUT/OUTPUT: Type Function Speed
Punch ecards InfOut | 150 cards per min,

TAPE SEARCH:
ARITHMET IC MODE:
COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

Parallel.

22 ring counters.

1500 tubes, 200 relays,
Forty algedbraic prozram steps can be performed for each
card; any number of repetitions of parts of this sequence
can be obtained, Storaze is checked by returninz "ascho®
pulses to the accumulator aznd subtractinz to obtain gzere,

CLOCK FREQ.:




SEAC 8L
(Standards Eastern Automatic Computer)

suitr ev: Electronic Computer Laboratory, ¥National Bureau of Standards
insTaLtaTions: National Burean of Stendards, Washingtom, D, C,
Machines based on SEAC are loceted at NBS (DYSEAC); AFMTC,
Cocoa, Florida (FIAC); and at the University of Michigzan (MIDAC),.

coPIES AvAILABLE: N Og
PROGRAMMING Service: Available through Applied Mathematics Division, NBS.
couputing Tive: Available through Applied Mathematics Division, NBS,
FLOOR AREA: 150 sq. ft. POWER CONSUMPTION: 15 kw,
cooLive: 2000 CFM at 50°F, FirsT esdy For use:  May, 1950,

BesT suiTep For:  Genmeral computation service and engineering development,
OPERAT ING SCHEDULE: ENG INEER ING PROBLEM SOLV ING
Sched., Maint.] Eng. Dev. Error-Free Erroneous Repalir

idle Total

Hrs/ Wk
Parcent

PERSONNEL:

nouser sase: 2 internally; 16 externally, allowing decimal inpaut and output,
woro LenaTh: G4k binary digits and sign,
vuMser mance: =2 to UL, INSTRUCTION TyPE: Me and Zeaddress,
NEGATIVE wo. mer.: ADSe value & sign. sequewce cowrmou: General store,
operations: Add, subtract, mmltiply (higheorder, low~order, rounded), divide,
substitute digits, logicel product, conditional jumps, input,

outpat,
SPEEDJ Transfer Mdition [Multiplication] Division
Incl. Ae it _} O.2m= 2e% TE 2.4 15 Speed wi -
ncl. Access = .
ax. de9ms 3.6 ms 346 ms|  inelndin
Excl. of Access 0-05 pric 2.1 e 2.1 ma
STORAGE: | Capacity |No. of CRT Rocess DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels | Max. I Min.

ercury Delay Line|Internal| 512 6% |384 mall8 js|Serial |8 words
[Wms.Electrostatic |Internal] 512 [ 120912 s | Farallel «JXFL

ﬁ%m 1 S Msmm@%;
eon Tape Unit |External|7200Qbmedc & |0, 1eec|Serial 300 ft, .
| | |
INPUT/OUTPUT: Type Function Speed
[Meletype Printer & Eeybomrd |In-Out | 6 characters/sec,
[ Punched Teletype Tape In-Out | 6 character

a/gsec. |
Maznetic Wire (Pairce) In-Out | 3500 binary digita/sec,

TaPe SEarcH: Pogsible in both direction.
ARITHMETIC MODE: Serial, cLock FREQ.: 1 megacycle,
couPUTING ELEMENT: (ermanium diode switches, tube amplifiers, end delay lines,
cowronents: 1300 tubes; 15,800 erystal diodes; 10 relays,
pemanks: Development supported by USAF, Dept, of Defensze, NBS,
Odd=even memory check built in, For further information, see
"The NBSEAC,"™ by S, N, Alexander in the procesdings of the joint
AIBRE-IRE computer conference, Feb,, 1952, pp 84-89, and
"Engineering experience with the SEAC," by Ralph J, Slutz,
pp. 90-94,




Stevens Institute of Technology Digital Differential Analyzer

BUILT BY:
INSTALLAT IONS:

PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

OPERAT ING SCHEDULE

COPIES AVAJLABLE:

85

Experimental Towing Tank, Stevens Institute of Technology
Experimental Towing Tank, Stevens Institute of Technology,
- Hoboken, New Jersey

May be available for sale,

To be available,

To be available

300 sq, ft. POWER CONSUMPTION: 2,5 kw,
No additional req,rirst reAoy For Use: May 1953
To be used for hydrodynamic research,

ENG INEER ING PROBLEM SOLVING

Idle Total

Sched. Maint.] Eng. Dev. Error-Free Erronecus Repalr

Hrs /Wi

Parcent

PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
DPERAT |ONS:

2 (externally 10; 8, 4, 2, 1 code).

24 binary digits.

=1 to 1 INsTRUCTION Type: Special,

Abscluts value & sign. sequence cowtroi: Special store and punched cards,
Digital integration, inputeoutput, decimal-binary and binary-
decimal conversion. The computer cannot alter its own instructioms.

SPEEDY Transfer Addition [Multiplication| Division
Min.
Incl. Access
Max,
Excl. of Access
STORAGE: Capacity |MNo. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min.
Magnetic Drum Internal | 1600 "die, |1800rDm
INPUT/OUTPUT: Type Functlion Speed
J Punched Cards Input |30 bits/sec,
Typewriter Cutput
TAPE SEARCH:
ARITHMETIC MODE: Serial ciock Freg.: 104 ke,

COMPUT ING ELEMENT:

COMPOMENTS:

REMARKS:

Integrators and adders,

450 tudes, 3000 crystel rectifiers, 25 relays.

This computer is very similar tp MADDIDA, It contzins 100
integrators, each with a constant multiplier,




BUILT 8Y:
INSTALLAT IONS:
’ Standards,
' cories avaitsste: Not available,

PROGRAMM ING SERVICE:
COMPUT ING TIME:

'.IIIIIIIIIIIIIIIIIIIIIIIIIIlIlIIIIIIIIIIIIIlllllIIIIIIIIIIIIIIIIII______

SWAC

(Standards Western Automatic Computer)

National Burean of Standards, Los Angeles, California
Institute for Fumerical Anslysis, National Bureau of
(Financial support contrituted by the Flizht
Research Laboratory, Wrizht Air Development Center,)

Availadble to government agencies and contractors,
Lvailable to zovernment =2zencies and contractors.

86

FLOOR #REA: 75 sa., ft. POWER CONSUNPTION: 30 kw
1 cootns:  HOOO cu, f£t,/min, Fiast mesoy For use: 1 Jamary 1952,
BEST SUITED For:  Ueneral-purpose: problems with small am't of input & output.
OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLVING
Sched. Maint.]| Eng. Dev. Error-Fras Erroneous Repair 1gle Totsl
Hes /W 10 5 L5 5 15 ol 80
Percent 13 6 56 6 19 R 100
rersonnel: 12 operators, 6 maintenance men, 6 mathematicians,
2 clerks.,
NUMBER BASE: 2
woro LenctH: 36 binary digits.
suuaes Rawnse: =1 4o 1, msTRUCTION Trpe:  Four-addreas
wiGATIVE 40, see.: Abs, value and sign,sequence cowtror: General store
orcrations: Arithmetic and logical operations, no divide,
5 SPEEDs] Trarsfar Mdition pMyitipiication| Division hi'.mri'
Min, |
Inct, Access — GJ:'TJ_:._Q 6': }:L_IB_PE.L" o q_qb_’_uﬁkfu
Excl. of Access n = n = " 8
STORA Capacity |No.of CRT Aecass DrumDiam., Speed
In Magnetic Time Langth of
Type Function Words Tracks, or Mode |orCRTType| Motion
Acoustic
Channels Max, Min
Electrostatic Interna) 256 37 P
Magnetic drum . L4096 128 MMWW
(under const,) 30%1
INPUT/OUTPUT: Type Function Speed
Typewriter InsOut
| Paper Tape InéOnt
: | Punched Cards In2-Out
TAPE SEARCH:
ARITHMETIC woDE: Parallel cLock FREQ.: 126 ke
A couputinG LEMENT: Flip-flop
couroNents: 2300 tubesg, 3000 crystals.
REMARNS:




COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:
COOLING:

BEST SUITED FOR:
OPERATING SCHEDULE?

BUILT BY:
INSTALLAT IONS:

Tokyo Shibaura Electric Manufacturing Company
Department of Electrical

TAC
(Tokyo Automatic Computer)

Engineering, University of Tokyo

(The Japanese Ministry of Education contributed financial
support to the development of TAC.)

No.

2300 80, & 1Y

General purpos

POWER CONSUMPTION: 7,5 kw,
FIRST READY FOR USE: April 1951"-

87

ENG INEER ING

PROBLEM SOLVING

Sched. Maint.]| Eng. Dev

& Error-Fre

e Erroneous

Repair

ldle

Total

Hrs/ Wk

Percent

PERSONNEL:

NUMBER BASE:
'WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:

2 (10 externally).
35 bits (instructions 17 bits)
instaucTion Tyre: Oneeaddress,
SEQUENCE conTroL: General store,

Variabls,
Complement,

Addition, subtraction, multiplication, division, shift,

OPERAT IONS:
- conditional transfer, input, output,
SPEED: Transfer Addition MMultiptication] Division
RO el L 1"32!1! lm’m L8 ns (9.9 msg | .
Max, 5?6 'ﬂlﬁ 288 us 104}__”_19“_
Exel, of Access “'3? s 1“-]-:& I 29 ns
STORAGE: Capacity |No.of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Made or CRT Type Mot ion
Acoustic
Channeis | Max. Min.
Electrostatic Internal| 512 8 Berial | 3*
etic Drum External] 1536 | 35 ms
INPUT/OUTPUT: Type Function Speed
- | Tape Reader Input
Typewriter Output
TAPE SEARCH:
aRITHMETIC wooE:  Serial, cLock FREQ.: 250 ke,
g COMPUTING ELEMENT:
cowponents: 1200 tubes, 2400 crystal rectifiers, a few relays.
rewaks:  Input and output decimal, Number represanted between

=1 and 1 with a miltiplier of 2K

from O

to 630

where k ranges




BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:
OPERATING SCHEDULESZ

TC-1
(Telemeter Commter Model #1)

International Telemeter Corp, , Los Angeles, California.

Can be made available for sale or for rent.

50 kw,

30 sq. ft. POWER CONSUMPT 1ON:
Spring 1955.

7% ton refrigeration, F1757 READY FOR USE:
General scientific computation,

&8

ENG INEER ING PROBLEM SOLVING

Idle

Sched. Maint.| Eng. Dev. Error-Free Erroneous Repair

Total

Hrs/ Wk

Pearcent

PERSONNEL:

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:

2 (10 or 16 extern=ally).

40 binary digits (instructiens 20 binary dizits).
=l %0 1-2"J 4 iNsTRUCT1ON TYPE: One=address

Twos'! complement SEQUENCE conTROL: General store.

operations: Add, subtract, multiply, divide, transfer, logical decision,
SPEED] Transfer Addition Muitiplication] Division
= Min. 20 ps S2ms | 710 BLM
Incl. Access > }_;0 ‘MB 72'&13 730 :;fus 92 s
Excl. of Access 20?19 3?7_ 690 msg ??z?;:ﬁ],ﬂ
STORAGE: Capac ity N;.OfCRT Access DrumDiam. Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mation
Acoustic
Channels Max. Min.
Electrostatic Internal| 1024 Lo 40 ud20 | Payallel 3EP2
(Williams tubve) U | ?
lagnetic Drum External| 8102 |160 |17 n;d.&ﬂ.pmjm:ial_aé:d.u
IKPUT/OUTPUT: Type Function Speed
IBM Collator Input | 240 cards/min,
IBM Summary Punch Qutput | 100 cards/min,
| Flexowrtier Tape Input | 10 characteraf/sec, |
Flexowriter Tape Qutput | 10 characters/see,

TAPE SEARCH:
ARITHMETIC MODE:
COMPUT ING ELEMENT:
COMPONENTS:
REMARKS:

Parallel, ciock FREQ.: Wo clock,

3500 tubes, no crystals, no relays,

Design of this computer is based on ORDVAC, hence
indirectly its logical design is based on the IAS
computer,

Actuasl construction has not started yet
(April 1953) and is nending completion of contract,




BUILT aY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:

COMPUT ING TIME:

oY

Tokyo Mark I
(Pilot Model of Larze Scale Automatic Relay Computer)
Laboratory of Applied Mathematics, Electrotechnical Laboratory,
Laboratory of Applied Mathematics, Tokyo, Japan,

Not available
Hot available
Hot available

FLooR AReA: 80 sg. ft, POWER CONSUMPTION:
cooting: None FIRST READY FOR usé: March 1953
8esT suiTen ror: Constructed primarily as pilot model,
OPERAT ING SCHEDULES ENG INEER ING PROBLEM 50LVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair 19te Total
Hrs/ W
Percent |

PERSONNEL:

NUMBER BASE:
WORD LENGTH:

MUMBER RAMGE:

NEGATIVE NO. REP.:

OPERATIONS:

2 (10 externally),

16 bit

Variable INSTRUCTION TYPE: One-address

Sizn bit & abs. val. scquence contror: Plusboard

Add, subtract, multiply, divide, decimal-binary and binary-
decimal conversion.

= SPEEDY Transfer Addition Itiplication| Division
U Min,
neil,. cess
Max, 50 ms 200 ma | 200 ms
Excl, of Access
STORAGE: Capacity |No.of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot fon
Acoustic
Channels Max, Min,
Relay Internq.:lT 6 Farallell
INPUT/OUTPUT: Type Function Speed
b Keyboard Input
Display Panel Qutput
TAPE SEARCH:
. ARITHMETIC wopE: Parallel CLOCK FREQ.:
COMPUT ING ELEMENT: Relays
couronexTs: 1500 relays £ k

REMARKS:

| R R E—E———————————————

Range of mumbers 2'9-1 to 1-2"9 times 2 where k varies
from 0 to 15. Adder and multiplier-divider are separate
units and may operate simul taneously.




BUILT BY

INSTALLAT IONS:

COPIES AVAILABLE:

Tokyo Mark II 90
(Large-Scale Automatic Relay Computer)

: Laboratory of Applied Mathematics, Electrotechnical Iaboratory,

laboratory of Applied Mathematics Tokyo, Japan
(The development of the computer is supported by the Agency of
Industrial Science and Technology, Ministry of International
Trade and Industry, of the Japanese government.)

Not available.

PROGRAMMING SERVICE:
COMPUTING TIME:

FLOOR AREA:

50 sq. ft. PORER CONSUMPT {ON:

cooLins:  None. FIRST READY FOR usi: March 1954,
BEST SUITED FoR: (eneral purpose,
OPERAT ING SCHMEDULES ENG INEER ING PROBLEN SOLVING
Sched. Maint.] Eng. Dew. Errar=Free Erronsous Repair idle Total
Hrs/ W
Percent
PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE ND. REP.:
DPERAT IONS:

2 (10 externally). and sign, 7 bits for exponent and sign.

42 bits (instructions no more than 30 bits). 35 bits for factor/
Variable. insTaucTion Tyee: One-address,

Sign bit & abs.val,scouence covtrol: rFaper=tape (non-alterable),

Add, subtract, multiply, divide, decimal-binary and binary-
decimal conversion.

SPEEDZ]  Transfer Addition [eultiplication| Division
inot: Min,
« Access
ax, 70 ms | 300 ms 300 ms
Excl. of Access
STORAGE: Capacity |No.of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels | Max. Min.
Relay Internal| 1000 Paralldl
INPUT/OUTPUT: Type Function Speed
| Tape Reader Input
| Tape Punch Qutpnt
| Typewriter Output

TAPE SEARCH:
ARITHMETIC wooE: Farallel, ciocx Freg.: No clock,
cowpuTinG eLewent: Relays,
couponents: 50,000 relays,
semarks: Numbers range from 23321 to 1-2'33 times 2ﬂ:k where k varies

from 0 to 63. Adder and multiplier-divider are separate and
may operate simultaneously. Transfer is always checked by
automatic circuits which automatically correct errors with-

in their capacity and otherwise stop computer. Separate 30-hole
and 42-hole tape readers are used for instructions and numbers.




Te Re E, Computer 91

sUILT 8Y:  Telecommunications Reassarch Wstablishment (Radar Res. Est.)
INSTALLATIONS:  Telecom, Res, Tat,, Oreat Malvern, Englend (The British

Ministry of Supply supported the devalopment of the computer,)

corles AvalLaste: No,
PROGRAMMING SERvICE: Not aveilable.
coupuTing TiME: Not available,
FLoor areA: 14 ft, x 6 ft, PONER CONSUMPTION: 10 kw
cooting: 2050 cu, ft,/min,riast reaoy For use:  Summer 1953,
BEST SUITED For: General mrpose,

OPERATING SCHEDULESX ENG INEER ING ., PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair \die totai
Hrs/ Wk
Percent
PERSONNEL:

wouser Base: 2 (10 externally).
woro LENGTH: 24 Dbinary diﬁgs.
NUMBER RANGE: =1 t0 1 = 2 T INSTRUCTION TYPE: One-address,
NEGATIVE no. REP.: Twos' complement. sequence control: General store.
operaTions: Add, subtract, transfer, shift right, jump, conditional
Jump, input, stop; end the logical operations “and", “or",
"and/or", and "equivalence™; no multiply or divide,

SPEEDY{ Transfer | Addition Muitipiication| Oivision Mﬂﬂa"—QLhJ-Fl
Incl, Access :;n' E P‘"—ﬂ—f“ 40 ,}‘ >
ax,
g | L0 g
Excl, of Access nammgﬂ\
STORAGE: Capacity |No.of CRT Access DrumDiam,, Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max, Min,
Electraostatic Intarnal il 3 Lk 24 5%4_ N YOHY264
Electrostatie lInternal} 2L S us | 1 VCRX284
Maznatic drum
Mode T ternal |65 536 2L ssec 10 ys - S
Mods IT Extarnall 2 ONLR 2l U0 me 110 1o Q"1 an
INPUT/OUTPUT: Type Function | / Speed
Punched tape (5-hole) In-out | 10 rows/second
eleprinter

TAPE SEARCH: T one,.
ARITHMETIC MoDE: Parsllsl. cLOCK FREQ.: 100 ke
coMPUTING ELEMENT: Tubes,
coupoNeNTS: 2000 tubes, 1000 erystals, 25 relays.
pemarks: This computer uses two wires to transfer sach binary dizit,

one for 0, the other for 1, Similarly sach register uses
two flip-flops per digit, of which only one must be flipped.
With the drum in mode I, the heads, mounted on a bridgze, each
traverse 2 32-ravolution helix in llsec,, returning in
another (unusabls) 13 sec, In mode II the heads remain
fixed over a 33rd track,




BUILT BY:
INSTALLAT IDNS:

COPIES AVAILABLE:

PROGRAMMING SERVICE:
COMPUT ING TIME:
FLDOR AREA:

COOLING:
BEST SUITED FOR:

OPERAT ING SCHEDULES

of #2/#3/#4
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UNIVAC
(Universal Automatic E_omputer)

Eckert-Mauchly Division of Remington Rand, Inc., Phila., Pa.

#1 Burean of the Census, Commerce Dept,, Suitland, Maryland.

#2 Office of the Air Comptroller, USAF, Washington, D.C.

#3 Army Map Service, U.S. Army, Washington, D.C.

#i4 New York University (for Atomic Energy Commission), N.Y., W.Y,

#5 University of California Radiation Laboratory, Livermore, Calif,

#6 David Taylor Model Basin, U.S, Navy Bureau of Ships, Carderock,

For sale. Md.

Available on #4 & 5 to AEC contractors et al., on #6 to BuShips

Available on #3 on military priority and as above. activities.

About 25'x50'. POWER CONSUNFTION: 120 leva.

35 tons/26,000cEm. F1AsT Reroy For use: 3/51,152,1/53,5/53,4/53,7/53.

General-purpose computing with large amounts of input and storage.
ENG |NEER ING PROBLEM SOLVING structid

Sched. uaint.l Eng. Dav. Error=Free l Erroneous X

T
Repair otal

Hrs /Wi

0 7s/110/114 ofo/s |3k/10/2L

Parcent

25/-/- 168/136/168
15/-/- | 1004

PERSONNEL:

NUMBER BASE:
WORD LENGTM:
NUMBER RANGE:
NEGATIVE NO, REP.:

DPERAT IONS:

20/12/ 0 zofz 1k

On #2/#4/#5/#6: -]/10/B/6 operators, 10 to 12/5/8/7 maintenance
men, 15/31/20/15 mathematicians, -/5/4/2 clerical, -/15/-/all
in training, 4/-/-/- on auxiiiary equipment.

10 (excess-three code), alphameric (6-bit code plus check bit).
12 acters, including sign (instructions 6 characters).
1071 to 1-10-11, insTRUCTIon Tyee: One-address (two per word).
Magnitude and sign. sequewce cowrmor: General store.

Addition, subtraction, multiplication, division, branch orders,
input, output, tape orders, logical multiplication, store pro-
gram-counter contents.

SPEEDY Transfer Addition Multiplication| Oivision |Comparisgn
A
it “‘“"F%Mmmmm#
Excl, of Access ,1[»' #
STORAGE: Capacity |No. of CRT Aecess OrumBiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max, [ Win,
[Mercury delay lined Inte 1000 100 4 JLagSerial
| 10 magnetic tapes| External 96,000 8 1 g ¥ 00 f%]100%/s
per tape a
INPUT/QUTPUTS Type Functlion Speed
Magnetic tapes In& Qutl 225 words per second
Typewriter Output | 11 characters per second

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:
COMPONENTS:
REMARNS:

Possible in both directions.

Serial. cLocx FRED.: 2,25 me.

Flip-flop.

5600 tubes, 18,000 crystal diodes, and 300 relays.
Checking is provided by duplicate arithmetic circuits with
automatic comparison of results, and checking for oddness
of the number of ones in the code for each character after
a transfer of information.




U. S, Air Force - Fairchild Computer 92

suitt 8y: Nuclear Energy for Propulsion of Aircraft (NEPA) Project
INsTALLATIONS: Oak Ridge National Laboratory
. (The U, S, Air Force contributed financially to the development
of one computer,)

COPIES AVAILABLE: No,
PROGRAMMING SERVICE:
COMPUTING TIME:

Floor area: 600 sqe ft, POWER CONSUMPTION: 1§ low,
cooLing: 2500 c,.f.m, FIRST READY FOR USE: 1 June 1950,
sesT suiTep For: Inversion of matrices; solution of simltanceus linear eouptions,
OPERAT ING SCHEDULE: ENG INEER ING PROBLEM S0iviNg | | y
Sched. Maint.| Eng. Dev. Error-Fres Erronecus Repair oy 'I.d:l
Hrs/ Wi & 4 28 0 i4 0 )
Parcent 10 10 70 ) 10 ) 100

PERSONNEL: 2 operators, 1 maintenance man,

nowser sase: 10 (excesse=3),
woro LevaTh: 4 decimel digite (instructions 4 binary digits),
NUMBER RANGE: =1 to 1 iNstaucTion rype:  One-address,
NEGATIVE No. Rer.: Nines' complement  sequence control: Builtedin and megnetic tape,
operations: Addition, subrraction, multiplication, Gouse-Seidel iterative

Process,
SPEEDI Transfer Addition |Multipiication| Division
win, |le5 ms 7 ms 7 ms
Incl. Access
Max, 105 ms
Excl. of Access 20 pas 20 pus
. .
STORAGE: Capac ity |No. of CRT Access DrumDiam., Speed
1] Magnetic Time Length of
Type Function Words Tracks, or Node or CRT Type Mot ion
Acoustic
Channels Max., Min.

Circulsting Internal | 350 6 L 2 5|6 me |Ser-ParhOW)ong20%/san,

Wagnetic Tape External p0,000 3 Sex-Far,| 1200 £, [20" /sec
SiaE e v s ]
INPUT/QUTPUT: Type el [ o) Speed
Adding Machine Putous | 1 word/sec,

Tare search: Hot possible,
ARITHMETIC MooE: Serio=parallel, CLocK FREC.: 50 ke,
computing eLevent: Vacuum diodes,
cowronents: 2200 tubes, 20 erystals, about 50 relays,
semanks: Automatic checking includes check for overflow, misoperation

of read-in circuits and multiplier, tape synchronization,
See J, J. Stone, "The USAF~Fairchild Specialized Digitzl Computer, ™
Mathematical Tables and other Aids to Computation, VII, Wo, 41,

™D 35=37, (Jen, 1953)




UTEC 9
(Model, University of Toronto Electronic Computer)

suitt sy: Computation Centre, University of Toronto
& insTaLtations: Computation Centre, University of Toronto
(The Defense Research Board of Canada contributed financially
to the development of the commuter,)

-
COPIES AVAILABLE:
PROGRAMMING SERVICE: NO,
coMPuTiING TIME: NoO,
. FLoor AREA: 375 sq. ft. POWER CONSUMPTION: 4 lowr,
cooLing: 6 fans, FI1RST READY FOR usE: 1952
sesT suitep ror: Mathematicel problems, limited storage, input and output,
OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLV ING
Sched. llaint.! Eng. Dev. Error-Frae Erroneous Repair i dated
Hrs! Wk
Parcent
PERSONNEL:
wouser ease: 2 (10 externally)e
woro LewsTh: 12 binary digite (instruetions 12 binary digits).
wuMses sance: U to 22k, INSTRUCT 10N TYPE:
REGATIVE wo, Rer.: Twos! complement.  sequewce costroi: Generzl store,
™ oremarions: Only 8 orders:; add, subtrzct, clear to transfer, critical
transfer, input, output, 2 special orders, ¥No multiplication,
no division,
s SPEED]  Transfer Mdition Multipiication] Division |
| win. [ 200 pms | 100 ms |Coded Coded |
nel. Access oy T T
Exc!. of Access 50 us
STORAGE: 8 Capacity | No. of CRT Access OrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode ar CRT Type Mot ion
Acoustic
Channels | Max, ] uin.
Electrostatic Internal | 512 12 25 ps Farallel| 3® CRT
INPUT/OUTPUT: Type Function Speed
. [ Paper Tape Reader Input
| Paper Tape Punch Output
> Typewriter Output
rave seanch: Magnetic tepe search is possidle in both directions,
. ARITHMET I wopE: Parallel, ctock Freo.: 100 kc.
COMPUT ING ELEMENT:
cowronents: 400 tubes, 200 crystels, 25 relays.
peacks: Computer is completed, tmt will not be put into
operation until FERUT is loaded,




BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
FPROGRAMMING SERVICE:
COMPUT ING TIME:

WHIRININD I

0
A |

M.I.T, Digital Computer Laboratory
M.I.T. Diglital Computer Laboratory
Cambridge, Massaclmsetts

Fot available
Hot available
Some time available for academic use by MIT staff and others.

FLoor area: 3300 sq. ft. power consuueTion: 60 KW
coovinG: 13000 f::u.ft/:in, FIRST rEADY For Use: December 1950
BEST suiTeo For: Real=time control problems, elso general-purpose computation,
OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLVING
Schad, Maint,] Eng. Dav. Error-Free Erronsous Rapalr igfe goral
Hrs (Wi 28 60 58 16 168
Percent 17?7 35.5 1 34,5 03 9.5 100
srrsowweL: 11 operators, 15 maintenance, 45 mathematicians, 13 clerical
wmsrr mase: 2 (10, B, or alphameric extermally)
woro LenaTw: 16 bits
wousee mange: =i to =1 msTrucTion Typr: One=address

NEGATIVE NU. REP.:

OPERATIONS:

OCnes! complement sequence cowteol: General Store
All arithmetic operations, scale factoring, logical orders,
versatile input-output orders,

Mdition pultiplication] Division

Incl. Access

Min.

SP[EDi Transfer
w

aéjg

Ham - aa e a

T
Excl. of Access 12 I2 p' 3’.113 1 "J.n
STORAGE : Capacity | No. of CAT Access DrumDiam. , Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode  Jor CRT Type Mot ion
Acoustic
Channels | Max. Min.
¥ec. Tube Registers | Internall 5 Spe | 5 pe [Perellel
Keyboards Internal 27 5 pe | 5 as n
Rlectrostatic Internall 2048 3 ].é nalérge . MIT
| Magnetic Drum Externall2i576 ,ﬁz 16 ‘mepli'me | 8%4aia 0
[Magnetic Tape (%) | Externall75000 eaSyfic, |- Bi% 31ms [Ser. =Fg 5"6 sed
. INPUT/OUTPUT: Type Function Speed
PE Tape Reader Input |140 char/sec
Flexowriter Bquivpment Output|8-10 char/sec
[Magnetic Tape " |250 char/sec

TAPE SEARCH:
ARITHMET IC MODE:
COMPUT ING ELEMENT:
COMPOMENTS:
AEMARKS:

Oscilloscope & Camera "

Reading, recording, searching all po#sible under progrem control,
Parallel clock FREQ.: 2 me and 1 mc

Flip-flops

6800 tubes, 22000 crystal rectifiers, 1800 relays.

12 of the 28 hours of scheduled malntenance represent time
allowed for recovery from installation of new terminal

equipment, Extra bit in electrostatic storage provides

parity check., There are transfer checks, arithmetic overflow
alarm, end marginal checking facilities,

10.000 nrints/sec, 150 digilts/sec




BUILT 8Y:
INSTALLAT 1ONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FoOR:

WIsc 96
(Wisconsin Integrally Synchronized Computer)

Electrical Engineering Department, University of Wisconsin
University of Wisconsin

(Development of the computer was supported in part by the
Wisconsin Alumni Research Foundation, the Engineering
Experiment Station, and the University of Wisconsin.)

Available to Univ, of Wisconsin and interested concerns.
Available to Univ, of Wisconsin and interested concerns.
12 sq. ft. POWER CONSUMPTION: 6.6 kw.

FIRST READY FOR USE: 15151;.
General purpose (small input-output problems).

OPERAT ING SCHEDULES

ENG INEERING PROBLEM SOLVING

i idle Total
Sched, Maint.] Eng. Dev. Error=Free Erronmous Repair

Hrs /Wi

Parcent

PERSONNEL:

NUMBER BASE:

WORD LEMGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:

2 (10 externally).

50 bits.

10-75 to 1075. INSTRUCTION TrPE: Three-address.
Absolute value & F2&euce conrroL: General store.

operaTions: Add, subtract, mmltiply, divide, compare - all either alge-
braic or absolute value - transfer, in, out, halt (conditionally
or definitely); extract (substitute digits).
SPEEDY Transfer Addition [Multiplication] Division
Iincl. Access Ll
Max. 17 ms 17 ms 17 ms! 17
Evcl. of Access
e bR Rerenbelll brestedil] B vy et oo R 7
’7 Type Function Words Track s.Ior Mode or CRT Type Mot ion
Acoust
Channali Max, Min.
 Internall 1024 92 112 Seriel |8,5"dis{ 3525rpm)
Magnetic Drum Internal !& 4 55008 Serial |8,5"dia 3525rpm|
Magnetic Drum Internal 3 3 0#9 Serial 18.5"dial 3525rpm|
(44-bit words)
INPUT/OUTPUT: Type Function Speed
Flexowriter In-Out | 10 decimal digits/sec. |
(6 channel paper tape)

TAPE SEARCH:

ARITHMETIC WMOODE:

COMPUTING ELEMENT:

COMPONENTS:
REMARKS:

Hone,

Serial. cLock Freo.: 100 ke,

Yacuum tube.

700 tubes, 60 crystal rectifiers,

Provision mede for operation one cycle at a time, The
following four procedures are normally carried out at

the same time (integral synchronization): (1) locate

order N, (2) locate the two operands called for by order N-1,
(3) perform operation specified by order N-2, (4) deliver

to storage result of order N-3,




Z4 97
(Zuse) 7l

suitt sy: Zuse K,G,, Neukirchen (Kreie Hiinfeld), Germany
instaLiations: BEidgenossische Technische Hochschule, Institut fir angewandte
. Mathematik, Zurich, Switzerland

cories avaiLasLe: No.,
PROGRAMMING SERVICE: Available.
coMPUT1hG TIME: Available.

FLoor area: 160 sq. ft. POWER CONSUMPTION: 1 low,
- cooLing: None, FIRST READY FOR usEr 1950,
pest suiten For: Differential equations
OPERATING SCHEDULES ENGINEER ING PROBLEM S50LVING
Sched. Maint.] Eng. Dev. Errar-Free Erronecus Repair 1dle Total
Hr s/ Wk 2 108 4 6 120
Percent 1.7 90 3_3 5 100

personnel: 2 operators, 2 maintenance men, and 2 mathematicians
(all part time).

wowser sase: 2 (10 uternall?)-
NORD LENGTH: 32 bggary digggs (instructions 8 binary digits).
wumMger RanGe: =2 2 to =277, INSTRUCT\ON TYPE:
NEGATIVE no. Rer.:  Absolute value & signrouewce cowror:  Paper tape.
orerations: Addition, subtraction, maltiplication, division, square root;

- mltiplication by 2, 10, %, 1/3, 1/5, 1/7, v , 1/m, =1.
SPEEDY Transfer Addition [Multiplication| Division Sq“é;-e Rdot
> ST 0.5 set 1 sec |5 sec 5 sec
vav. | 0,5 sec 1,0 seg 3 sec 5 secg 5 sec
Excl. of Access
STORAGE: Capacity |%No. of CRT Access ODrumDiam. , Speed
In Magnetic Time Length of
Type Funct fon Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channe | s Max. Min.
Mechanical store |Internal 64 0,58 Paralle
INPUT/OUTPUT: Type Funct lon Speed
Paper tape In&Out | 30 words per min,
E | Printer Output | 20 worda per min,
-
Tare search: None,
ARITHMETIC woDE: Parallel. ciock FReQ.: 20 cycles per sec.
. COMPUTING ELEMENT: Relay.

couponents: 2200 relays.
gemacks: This computer uses a floating binary point. The exponent
is represented by 7 binary digits. See Roger C. Lyndon,
"The Zuse Computer,” Math. Tables and Other Aids to Computation,
no. 20, p. 355 (Oct. 1947).
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Z5
(Zuse)

suntt 8v: Zuse K.G., Neukirchen (Ereis Eiinfeld), Germany.
INsTALLATIONS: Leitz GmbH., Wetzlar, Optical Works.
h
-
' COPIES AvAlLaBLE: For sale.
proGRAMMING sErvice: Not available.
coueuting Ting: Not available.
FLOOR AREA: POWER CONSUMPTION: 3 kw,
P cootins: None, EIRST READY FOR USE: June 1953,
BEST suiTen For: General purpose: optical computations.
OPERAT ING SCHEDULE: ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair wate fosel
Hrs/ Wk
Parcent
reasonnel: 1 operator.
NUMBER BASE:
WORD LENGTH: 36 ‘béna.ry dig tB.
NUMBER RANGE: == 2~03 to — 263 INSTRUCTION TYPE:
NEGATIVE N0. REP.: Complement. sequence controt: Film tape.
9 oreraTions: Addition, subtraction, multiplication, division, square root.
: SPEED:  Transfer Addition [Multiplication| Division Sa_um_ﬁ*ot
| uin. 50 ms
ncl. Access
Max. 100 ms |100 ms 450 ms 750 ms 750 ms
Excl. of Access
STORAGE: Capacity |MNo.af CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mation
Acoustic
Channels Max din
Relay (tentative) |Internal 12 100 mi 50 ma Parallel
Cascade
opgzdtlon
-
INPUT/OUTPUT: Type Function Speed
! | Keyboard Input
Tape Input | 200 binary digits per sec.
% Typewriter Output | 8 characters per sec, |

TAPE SEARCH:
ARITHMETIC MODE:
COMPUT ING ELEMENT:
COMPOMENTS:

REMARKS:

Possible in the forward direction.
Parallel. CLOCK FREQ.:
Relay.

2500 relays.

Thie computer uses a floating binary point.
is represented by 7 binary digits,

None.

The exponent

L T e e




INDEX OF COMPUTERS

ABC

ACE Pilot Model

Aiken Relay Calculator

ALWAC

APE(R)C

APE(X)C

ARRA

Automatic Sequence Controlled
Calculator

AVIDAC

BARK

Bell Computer, Model 1V

Bell Computer, Model V

Bell Computer, Model VI

Bendix Decimal Digital
Differential Analyzer

BESK

BINAC

Burroughs Laboratory
Computer

CADAC 102

CADAC 102A

CALDIC

Circle Computer

Consolidated Eng. Corp,
Model 36-101 Computer
System

CRC 102

CRC 102A

CRC 105

CRC 107

C.S.I.LR.O. Mark I

CUBA

Defense Calculator

Digital Differential Analyzers
Bendix DDDA
CRC 105
MADDIDA
Stevens Inst. DDA

DYSEAC

EDPM Type 701

EDSAC I

EDVAC

ELECOM 100

ELECOM 120

ELECOM 200

Elliott-N,.R.D,C. Computer
40] Mark I

ENIAC

ERA 1101

ERA 1102

O U s 0 e IV e

40

63 .

10

11
12
13

14
15
16
17
18

19
15
16
20
21
22
23
25

11
20
60
84
24
25
26
27
28
29
30

31
32
33
34

99

ERA 1103

FERUT

FLAC

Gl

G2

GAMMA 3

Harvard Mark ]

Harvard Mark II

Harvard Mark III

Harvard Mark IV

Harwell Computer

Hughes Airborne Control
Computer

HURRICANE Computer

[LA.S, Computer

[BM 602A Calculating Punch

IBM 604 Electronic Calculating

Punch
IBM 607 Electronic Calculator
IBM Type 650 Magnetic-Drum
Calculator
IBM 701
IBM CPC
ILLIAC
Institute for Advanced
Study Computer
Institute for Advanced
Study Type Computers
AVIDAC
IAS Computer
ILLIAC
JOHNNIAC
MANIAC
ORACLE
ORDVAC
TC-1
IRSTIA-FNRS Computer
JAINCOMP-A
JAINCOMP-BI1
JAINCOMP-C
JOHNNIAC
LEO
Logistics Computer
MADDIDA
Manchester Electronic
Computer
MANIAC
Mark 22 Computer
MIDAC
MINAC
MINIAC

S

35

36
37
38
39
40
41
42
43
44

45
80
52
46

47
48

49
z25
50
51

52




?_:

MONROBOT 67 SEAC 84
MSAC 68 Stevens Institute of Tech.

MOSAIC 69 Digital Differential Analyzer 85
NAREC 70 SWAC 86
NICHOLAS 71 TAC B7
Norwegian Computer 72 TC-1 88
OARAC 73 Tokyo Mark I 89
OMIBAC 74 Tokyo Mark II 90
ONR Relay Computer 75 T.R.E. Computer 91
ORACLE 76 UNIVAC 92
ORDFIAC 30 U.S. Air Force-Fairchild

ORDVAC 77 Computer 93
PERM 78 UTEC 94
PTERA 79 WHIRLWIND I 95
R4S 80 Whitesac z1
RAYDAC 81 WIsC 96
Rechenautomat IPM 82 Z 4 97
Remington Rand 409-2 Z5 98

and 409-2R 83

100
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INDEX OF BUILDERS

Air Force Cambridge
Research Center 1

Air Force Missile Test Center 36

Arbeitsgemeinschaft fiir
Elektronische Rechenmaschinen,
T. H, (Munich) 78

Arbeitsgruppe flir Numerische
Rechenmaschinen (G8ttingen) 37,38

Argonne National Laboratory 7,76

Atomic Energy Research

Establishment (England) 44
Bell Telephone

Laboratories 9,10,63
Bell Telephone Mifg. Co.

(Belgium) 53
Bendix Aviation Corporation,

Computer Division 11

Birkbeck College, U. of London 4,5
Burroughs Adding Machine Co. 14

California Institute of Technology,
Digital Computing Group 65

Cambridge University,
Mathematical Laboratory 26

Compagnie des Machines BULL 39
Commonwealth Scientific and

Industrial Research Organiza-
tion, Div, of Radio Physics

(Australia) 22
Computer Research

Corporation 15,16,20,21
Consolidated Engineering

Corporation 19

Eckert-Mauchly Div., Remington
Rand, Inc, 13,92

Eidgenossische Technische
Hochschule (Switzerland) 80

Electronic Computer Div.,
Underwood Corp. 28,29,30
Electrotechnical Labora-
tory (Tokyo) Laboratory
of Applied Mathematics 89,90

Elliott Brothers Ltd. 31,71
Engineering Research

Associates Div., Remington

Rand Inc. 33,34,35,59
Experimental Towing Tank,

Stevens Institute of

Technology 85
Ferranti Ltd. 61

General Electric Company
(Syracuse, N.Y,) 73

General Electric Company,
Aeronautical and Ordnance

Systems Division 74

Harvard University, Compu-
tation Laboratory 40,41,42,43

Hogan Laboratories, Inc. 18

Hughes Aircraft Company
Research and Development

Labs, 45
Institut fiir Praktische

Mathematik (Germany) 82
Institute for Advanced Study 52

Institute for Numerical
Analysis 86

International Business Machines
Corporation 25,40,46,47,48,49,50

International Telemeter Corp. 88




The Jacobs

Instrument Co. 54,55,56
Logistics Research, Inc, 3
Los Alamos Scientific

Laboratory 62
J. Lyons & Co., Ltd. 58
Marchant Research Inc, 66

Matematikmaskinnamndens
Arbetsgrup, K. T H,

(Stockholm) 8,12
Mathematisch Centrum

(Amsterdam) 6
Max- Planck-Institut fir

Physik 37,38
M.I.T. Digital Computer

Laboratory 95
Monrobot Corp. 67

Moore School, U, of
Pennsylvania 27,32,68

National Bureau of Standards,
Electronic Computer
Laboratory 24,84

National Bureau of Standards,
Institute for Numerical

Analysis 86
National Physical Laboratory

(England) 2
Naval Research Laboratory 70
Northrop Aircraft Corp. 60

Oak Ridge National Lab.,
Nuclear Energy for Propul-
sion of Aircraft (NEPA)
Project 93

Post Office Research
Section (London) 69

Y R Pt s PG e e

Postal & Telecommunications
Services, Central Laboratory,
(The Hague) 79

Radar Research Establishment
(Telecommunications Res, Est.)

(England) 91
Rand Corp. 57
Raytheon Mig. Co. 81
Remington Rand Inc. (Conn.) 83

Remington Rand, Inc., Eckert-
Mauchly Div. 13,92

Remington Rand Inc., Engineer-

ing Research Associates
Div, 33,34, 35,59

Royal Norwegian Council for
Scientific and Industrial
Research, Central Institute 72

Société d'Electronique et
d'Automatisme (France) 23

Stevens Institute of Technology,
Experimental Towing Tank 85

Telecommunications Research
Establishment (Radar Res, Est.)
(England) 91

Tokyo Shibaura Electric
Manufacturing Company 87

Underwood Corporation,

Electronic Computer

Division 28,29,30
University of California

(Berkeley) Electrical

Engineering Div. 17
University of Illinois 51,77

University of London,
Birkbeck College 4,5
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University of Michigan,

University of Wisconsin,
Willow Run Research Center 64

Electrical Engineering Dept. 96

University of Pennsylvania, Willow Run Research Center
Moore School 27,32, 68 U. of Michigan 64

University of Toronto,
Computation Centre 94

Zuse K. G, (Germany) 97,98




GEOGRAPHIC LOCATION OF BUILDERS AND COMPUTERS

(FOREIGN)
@
Australia page England (Cont'd) page
Commonwealth Scientific & Harwell Computer i ©
Industrial Research
Organization, Div. of LEO 58
Radio Physics 22
J. Lyons & Co,, Ltd. 58
CSIRO Mark I 22
Manchester Electronic E
Belgium Computer 61
Bell Telephone Mfg, Co. 53 MOSAIC 69
IRSIA-FNRS Computer 53 National Physical Laboratory 2
Canada NICHOLAS 71
Manchester Electronic Post Office Research Section 69
Computer 61
Telecommunications Research
University of Toronto, Establishment (Radar
Computation Centre 94 Res. Est.) 91
~
UTEC 94 T. R, E. Computer 91
England France -
ACE 2 Compagnie des Machines BULL 39
APE(R)C 4 CUBA 23
APE(X)C 5 GAMMA 3 39
Atomic Energy Research Société d'Electronique et
Establishment 44 d'Automatisme 23
Birkbeck College, U. of Germany g
London 4.5
ALWAC 3
Cambridge University, -,
Mathematical Laboratory 26 Arbeitsgemeinschaft fur
Elektronische Rechenmaschinen, P
EDSAC 1 26 T. H., Munich 78
Elliott Brothers, Ltd. 31,71 Arbeitsgruppe fur Numerische :
Rechenmaschinen,
Elliott-N.R.D.C. Computer G¥ttingen 37,38
1 Mark 1 1
i g 3 Darmstadt Computer 43
Ferranti Ltd. 61 Gl 37
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Germany (Cont'd) page
G2 38
Institut fiir Praktische

Mathematik 82
Max-Planck-Institut fur

Physik 37,38
PERM 78
Rechenautomat IPM 82
Z5 98
Zuse K. G. 97,98

Japan

Electrotechnical Laboratory
(Tokyo) Laboratory of

Applied Mathematics 89,90

TAC
Tokyo Mark I
Tokyo Mark II

Tokyo Shibaura Electric
Manufacturing Company

The Netherlands

ARRA

Manchester Electronic
Computer

87
89
90

87

61

v R BN TN I AL R e S S

The Netherlands (Cont'd) page
Mathematisch Centrum 6

Postal & Telecommunications
Services, Central

Laboratory 79

PTERA 79
Norway

Norwegian Computer 72

Royal Norwegian Council for
Scientific and Industrial

Research, Central Institute 72
Sweden

BARK 8

BESK 12

Matematikmaskinndmndens
Arbetsgrup, K.T.H.,
Stockholm 8, 12
Switzerland

Eidgenossische Technische

Hochschule 80
R4S 80
Z 4 97
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GEOGRAPHIC LOCATION OF BUILDERS AND COMPUTERS

(USA) €
California page California (Cont'd) page
Bendix Aviation Corporation, Marchant Research Inc. 66 v
Computer Division 11
MINAC 65
Bendix Decimal Digital
Differential Analyzer 11 MINIAC 66
BINAC 13 Northrop Aircraft Corp. 60 ?
CADAC 102A 16 Rand Corp. 57
CALDIC 17 RAYDAC 81
California Institute of SWAC 86
Technology Digital
Computing Group 65 TC-1 88
Computer Research UNIVAC 92
Corporation 15,16,20, 21
University of California
Consolidated Engineer- (Berkeley) Electrical -
ing Corporation 19 Engineering Div. 17
Consolidated Engineer- Connecticut
ing Corporation Model ’
36-101 Computer 19 Remington Rand Inc. 83
CRC 105 20 District of Columbia
Hughes Airborne Control CRC 105 20
Computer 45
CRC 107 21
Hughes Aircraft Company,
Research & Development DYSEAC 24
Labs, 45
ELECOM 200 30 1
International Telemeter
Corp. 88 Logistics Computer 59
Institute for Numerical Mark 22 Computer 63
Analysis 86 v
NAREC 70
JOHNNIAC 57
National Bureau of Standards ,_
Logistics Research, Inc. 3 Electronic Computer
Laboratory 24,84
MADDIDA 60
106
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District of Columbia (Cont'd) page Maryland (Cont'd) page
Naval Research Laboratory 70 MADDIDA 60
*
ONR Relay Computer 75 ORDVAC 77
® SEAC 84 UNIVAC 92
; UNIVAC 92 Massachusetts
Florida ABC 1
&) Air Force Missile Test Air Force Cambridge
Center 36 Research Center 1
FLAC 36 CADAC 102 15
Illinois Harvard Mark I 40
Argonne National Harvard Mark IV 41
Laboratory 7.76
Harvard University, Computa-
AVIDAC 7 tion Laboratory 40,41,42,43
ILLIAC 51 M.I.T. Digital Computer
Laboratory 95
< University of Illinois 51,77
MONROBOT 67
Maryland
== Raytheon Mfg. Co. 81
3 ALWAC 3
WHIRLWIND I 95
Bell Computer, Model V 9
Michigan
CADAC 102A 16
Burroughs Laboratory
Circle Computer 18 Computer 14
CRC 105 20 MIDAC 64
. EDVAC 27 Willow Run Research Center,
U. of Michigan 64
ELECOM 100 28
Minnesota
E ENIAC 32
Engineering Research
b The Jacobs Instrument Associates Div., Remington
Co. 54,55,56 Rand Inc. 33, 34, 35,59
i JAINCOMP-A 54 New Jersey
JAINCOMP-B1 55 Bell Computer, Model VI 10
JAINCOMP-C 56
107
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New Jersey (Cont'd) page New York (Cont'd) page
Bell Telephone Hogan Laboratories, Inc. 18
Laboratories 9,10, 63 4
IBM Type 650 Magnetic-
CADAC 102A 16 Drum Calculator 49 A
Experimental Towing International Business
Tank, Stevens Institute of Machines Corpora- y
Technology 85 tion 25,40,46,47,48,49,50
Institute for Advanced Study 52 OMIBAC 74 J
Institute for Advanced Underwood Corporation,
Study Computer 52 Electronic Computer
Division 28,29, 30
MONROBOT 67
UNIVAC 92
Monrobot Corp. 67
Ohio
Stevens Institute of
Technology Digital OARAC 73
Differential Analyzer 85
Pennsylvania
New Mexico
Burroughs Adding Machine Co. 14
CADAC 102A 16 3
CADAC 102A 16
CRC 105 20
Circle Computer 18 ’
CRC 107 21
Eckert-Mauchly Div.,
Los Alamos Scientific Remington Rand, Inc. 13,92
Laboratory 62
MSAC 68
MANIAC 62
Moore School, U, of
New York Pennsylvania 27, 32,68
Circle Computer 18 Tennessee
. -
EDPM Type 701 25 ERA 1102 34
ELECOM 100 28 MADDIDA 60 -
ELECOM 120 29 Oak Ridge National Lab., &
Nuclear Energy for Propulsion
General Electric Company, of Aircraft (NEPA) Project 93
Aeronautical & Ordnance .
Systems Division 74 ORACLE 76
General Electric Company U. S. Air Force-Fairchild
(Syracuse, N.Y.) 73 Computer 93
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Utah page Virginia (Cont'd) page
MADDIDA 60 Harvard Mark III 42
Virginia Wisconsin
Bell Computer, Model V 9 University of Wisconsin,
Electrical Engineering
ERA 1101 34 Dept. 96
Harvard Mark II 41 WISC 96
v
l
109
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